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5 (75) s01£>m%GtZm&&&, ^:R 1X -E 2 - (R^ttfi^S^ 

***r> T?*b$n*1tl*£*T?&*±fB (7 0) ~ 

(7 4) IBS©^ 

(7 6) -E 2 -/Wfg£^ -0-> -CH 2 -0-, -CO-, -CONH-, « 
10 -N (CH 3 ) CH 2 -, -S-CH 2 -^di-C = C-, #*U< 

-0-£fcte-CH 2 -O-Tfc5±iB (7 5) fBffc0fc£4&fcb<tt*®& 

(7 7) R ll *tAPy>K^, " bP, ADy>-fb$tlTViT 
C7 8) it 
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U 2-Ih^-4- [ [3- [ (5-^^-2-7xz;i/-4-W 
VVJV) *h*is] 7i-JH *h4^>] ^>i?>:/a/t ZSt 

C8 0) 5* 





C8 1] a 
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iE-4- [ (5-tJ7 □ P * >y [b] 5^ 7 x >-3-"f ;W * h * *>] ^ >•£ > 

5 cs 23 m^mm* 





10 -e&5±fE C8 1] ffi«©»U 
C8 33 5S 

(D) 

COOH 

15 T) ** Ktttt^f^ttC^.T-Mrl^**, 



20 C8 43 «a*Bsa; 
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1?, 38A©S&£at(i)/\o^>jK^ (ii)C a _ a 7;Wl/£, (liDC^T 
UTV>T&J;V>C 6 _ 14 7U-;i^ (v)Ce-i4^->^*^XSfc&(vi) 

C8 53 ±13 Cl 0) , Cl 33 , C2 43 C2 83 fBifc<ZMfc-&!fe! 

m 1 WU ^Jgfll 4 1 <DflS<&<»K:<J;£M I N 6 >7> U >#&fl£lif?^ 

£3H^fcfc§:&£5*1\ «i©Co ncentrati o n\tmtiQV1tnMM 4 
15 Hfc^fe©!* (yM) ^t, **, p<0. 01 (Student' s 
t test). 

*\*#mm (o. 5% t^ivwa-xist^m OMtfc&m&^m m 

20 ttifii8Nt£3Mi (ng/dl) *5kT. li¥6ET?> «tt¥*gtt±**1MKtt& 
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mfettmm (o. 5% ^f^t^D-xw) omt^m^ 

5 

10 SftTfcO, j|#f$i;:te±fBLfc<t^3 (T ) , 4£&® (I) >. (I 
\ ffc£<8) (1-2) , fc&m (I -2 A) , (1-3) , 

(1-4) , fb£$> (I-4A) , (I a) , ik&m (lb) > fl:^ 

(id , K&m (ii a) , vc&m (iib) , (no , fc<%m (iv) , 

*b£$J (IVa) , ft&m (IVb) % (A) ,'fls-&« (B) > K&m 

15 (C) > fl^fc (D) T&S. fb£#) (1-1) , (1-2) , fb&^ 

(I-2A) , fc&W (1-3) , fb^® (1-4) , fc&m (I-4A) « 

mm^ft sawn* 1 xn 2 g, 1 & v> t4mo^fummstf 5 u 1 
4M aw* zmxnsm^,) , #*b<tt5fc^i,i ojt £D8F*b<tt 

Cb] ft7iX [b] ^>X^S.^ 

y-jk ^>x#*u-v*-jk ^>i/5P7y-;w *>X4V3-7V-)v* 7- 
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7h [2, 3-b] ft7i>, 77X fcfa-;k -<^^/-;k 

;k try^x t?5>>x tfUH^x eu^x -f>H-;v> -yv-t>f 

U>> 7*7$?X ^r^u^x 3v*t*-yx wjx XV/ UX 
5 #;wty-;k i8-*;^ux 7xt>Hj^x r^u-xx 7it^>, 

^Ty-;k -iV^TV-Jl'. 7x/^7S?X <iV*ttV-)V* 7?1?>, 

10 «l<> ft7iX 1>V [b] ^7i>, ^XV [b] 7 

?X 'OXt^y-JK ^X/^7y-;k ^>X<V^7y-;K j-7 

h [2, 3-b] ft7ix 77X -f>F-;k ;*7;VAV-;k ^tv- 

20 #^:*>£;&ffiL5 5&£bTW:, MZ-\& (1) *^>^mu^§5 

(2) fc^tf+S^Vak (3) ^;V*>BfcK, (4) C x _ 4 7 

^^T^yit^^nTViTfecfcv^^yT^-r^ (5) *x*>gi£, 
(6) c 1H mjH (M. *?-)V, x^;k yafc?;k :^;k -fy^ 
;k tert-y^jufcg) T^/s&£ftTuxfc«fc^#;w\*^f;i^ (7) 

;k^-r;k x^x;i^*-;^^*;p/^<;i/«) (8) 
□**x*;t/*>ft7^t*£ (-NHso.cF.) m*m*t>nz>. 
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=r-f° == T— f° fi V H — rr-r 



Y H s y NH N ^o "V s0 

o o 

=r— r° =i— r° —ir-r -v-r 6 

S^NH NH^NH N A- ° V NH 

Y • Y * Y 



S O o 



NH 



i—Y r li i 

N >A . HoV 



OH 



H 



T 



NH 



V H V NH N. ,N 

T if N 

5 0 ^ O 

— JT-V H 

10 fc£<Kj (I' ) , (I) (I a) fc&UT, gtPtefi&g^WUTUT 

-JK ^>X^Vf7y-JK t7h [2, 3-b] ^^xX 77>> -f 
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>h-;k tj;w\V-;k ^t7-;k -tvrrv-fr, -ivttw-jvfc 
<t£* cr ) , (i) civ) \z^Xs mQ\t, 




5 Sfe«-Y-COOH^fC$6fc«mS^L/T^T'bJ;V^#5!l^-r e 
[b] ?t7iX [b] 77>, ^>V>7V* 

-;k ^ox-ry^ry-;^ t7h [2, 3-b] ^7i>, 77X < 
>k-;k #;wtv*-jk ^tv-jv, ^v^t^-jk -rvSt^u-^/-;^ 




(C,.,) 7»;liiSnT^T'bJ;Ufit (C 2 _ a ) 7)Vf=.)\, ; fi& 
3nwcb,kl>tt» (C 2 _ 6 ) 7Jl/+n;i/;«ft$nTViT*>«fcViC,_ 8 ^ 
#D7;J/*;K'i£&£ftTV>TfcJ;H6i» (d-e) 7^3*->;kHD+ 

^x;i^7-f-;p (flu 1^7x^7^-;^) : 

25 5;i/7^/ ;«£SnTtr>Tt>,fcM£» (c,.,) 7)V*)V-%)Vtf~)VTS. 

J ; sm$nTViTfe«tviC 3 _ 8 i/^D7;wi/-*;^n;v7sy 
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nTv>Tfc£H6» (c,. 6 ) 7)\,n**/-ft)\,iS~)W5.; ;fi&$nx^ 
rh&^&m <c x - 6 ) 7)v*)vx)Vfc~)VT$y - t m^nx^x%^m 

m (Cj.,) 7;i/*;i/-*JV#-;V^>/;BJfe$nTViT%)«kV^3R (c x _ 
6 ) 7^3*5/-*^#-;P**S/ ; fi&$nxv>Xfc<fcV> ; e/-'i£& (c a _ 
5 6 ) 7)V^)V-^)Vn^)V^r^ ; K&Snx^XfcJ:^— (£§fc (Cl 

6 ) 7;p^;i/-*;ww;^^^> ; tjp* ; 7^77^^ ; xji^ « 

^tT5^Vib7M^^;^-;i. ; 'itmTZiZ : R 1 — E — XI&b^frlSfB 

io mso^^J-e2fe§«m$nT^T ! fe«i:^c 6 _ 14 7U-;u^-x smsn 
T^Tt>j;^c 7 _ 16 77;v+;^^'X B&$nxwr%j;^c 6 _ 14 7ii- 

wm-znx^x>b&^c 6 _ 14 7v-)i-%)itf-)\'7s.;. m 
15 ^$tiT^Tt)cfc^c 6 _ 14 7U-;v-*;^-;^^>'> «&snxv>xfc 
<£ y - - c 6 _ i 4 7 u - % )vn^ g& £ nx v> x 
t>«fc^c 6 _ 14 7U-;i'x;^-;K «m^nx^x*>j;^c 6 _ 14 7U-;i/x 
;i/7^-;K fi^nx^x i bi:^c 6 _ 14 7U-;i/x;u*-;i/7^/> «& 
snxv>xfc«k^##te**!S#*~x ttm£nx<AXfc«k^c 6 _ 14 7U- 

20 ;k «m^tix^xfe«tviC 7 _ 16 7^;i/+;K ftxi>xfcj;v> 
c 6 _ 14 7U-;v-c 2 _ 6 7;wrn;i/ ; «m^nxvixfe«fcv^^s ; 
^)vn^)v ; m&ztixKxb&Ktuw*^ )V& ; &«fctf«&£ftxv>x 
t>iVi7$y^6»tfn*itJft»;*«k^c:n&cDitft**«2fflK± 2 

~3i@) us^bfeSife^sawnsflKft* cot, s^A^im&iBf 
mmtm-x&mte?x^x'b&\<\ 
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(C,. 8 ) 7)V*)H tVTte, MUttt^M X3^k yntf;K -rv7n 
t!;k <iV?3-M sec-^;K tert-^;K ^>^;k -rv^> 

*^>3Vk A^^;^t^tfflv^n-5. 

10 S&gAS¥<Z) r«&£nTV>Tfc£H&R (C 2 _ 6 ) 7)Wr~)\,\ © r&jR 
(C 2 _ 6 ) 7)Vtr~)li thXfes mX\Z\i~)V, ^d^-jk -fyypA- 

;k 2 -^t->- i --r;k 4-^>^>- i — r;k 5 1 — r 

S&gAH© ra^nr^rfeckv^iSR (c 2 _ 6 ) 7;p*~;ki <o mm 
15 (c 2 _ 6 ) t;^-;h tvx\t. m%.\*2 1 — r;k 4-^>^ 

wm&Amv> rmmtstiT^T*^®® (c x _ 6 ) t^p^vm © mm 

•i-y^o^^X 7>*X -fV^b^X sec-7>*X ^>3Mk*-*x 

20 ^xn^^te^atjBVi&ns. 
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© to (c x _ 6 ) T)i*)v-*frtf-)VTs.;} tbx\ts wmz 
mmmAmn mmznT^Th&^mi (c x _ 6 ) 7)v-3*z/-%)v#~ 

;kts/j © TO (c,. 6 ) 7)Vn**/-%)\,'$-)},7s.;\ thru, W 

S&SA&© rs&£ftWTfc<fc>TO (C,. 6 ) 7)V*r)VX)\s*~)\>7 

a a © to (c x _ 6 ) t;wpx;^-;wt5/j ii/Tit tott*? 
^=¥->j © to (c,.,) 7)v*)v-%)V#-)V**z/i tvx\t, mx\$ 

g&SA^© r«ft$nTl*T&J:WEIft (C x _ 6 ) 7)V'3*r>'-%)Vi$~ 
© r&j& (c,. 6 ) 7)Vn*z/-i])V$-)V**i'\ tun, ft 

S&SAP© rgi|$nT^Tt>«3:V^y-i£IK (C^e) 7fr*)V-%)ls 

/^)it^ys © r^HffiR (c M ) rii^-fcwve-Oi^S'j 
20 *J^vi&ns. 

^e-OM^j © rs?-<HR (c x _ 6 ) t^^-^^a^jI/^vj ti/ 

25 jine> r«7J^jHj , toj;^-;i^j , TO7;p*x;pj , 
TOr^n^v'j , TO7;Mt;h^j , TO7;p^;u-*;p^-;wj , 
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W\u*f>m* Ms 7*;*!?, aC?*}**) ; bF 

achats («, 7u;k trusw, (&«*&£fcApy>iiB\ 

-^T^y, C,_ 8 ^D7HJK &® (C x _ 6 ) 7;Un^>, ffi® (C x _ 

io 6 ) t;hi+->-*jhk-;1/, &jr (c x _.) 7;Mr;i/^3\ (c,. a ) 
7)V*)WV74-)W (c x _ a ) 7;v*jv;ui/*x;k ±iBbfcxxx 

(c x _ 6 ) r;^-*Mt-f;k (c x _ 6 ) 7;P*;i'-# 

;wt^e-r ;k * / - x«5? - c 6 _ x 4 7 u * ;w^-f £T«ffe$ ft 
15 r^Tt>J:Vi) ; *:;-xtei?-&®. (c x _ 8 ) 7;i"*;i'7sy 

%><kV^iR (C x _ 6 ) T)Vn^',mk (C x _ 6 ) 7^3^^-*^-^; 

(c x _ 6 ) (c x _ 6 ) mn^y^ji'ie 

(c x _ 6 ) 7;wwx;p*-;v ; ±i3U&x;^i'fc£ftTVvrfc«kv^;w# 
20 ; ^jjwt^-r;!/ ; ttti jwi^ )V ; -&Ml (c x _ 6 ) 7;i/*;i/- 
*;wt^e<;v (eg, j*^;k*7;w\^-f;k x^fr/wra-r/HB ; 
(c x _ 6 ) T)v*)v-%)vn^)v cm, ^^mjw^e^jw 

25 B-^^k^Wt^;!^) ; l***^^*:**!*^ ABUKIR 

-s^iXsi&mimiifrrt^ jv m, 2-bu^;k*j;wt^<jk 3-e 
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3 -fl^jVA't'fJ^) ; #;i/#*~>T*g&£ftWT i fe t fcV>C 1 _ 6 7 

^dtwj tim D7ne;k ->^n^;k $/#p^> 

BglS Ap© l"fi&$ tXT V* T % J: C 3 _ 8 1/9 P 7)V*)\> - ft 

(D rc 3 _ 8 ^^P7;^;i/-*;i/fc;i/j tvx\t. M&Xz/?n7u¥M 
io s/^p^^jv*;^-;^ is?u^3rz/)Vft)iTS—)V-teE&m* 

«&sai$© rs^^nTViT^JcViCg-s^^PT;^^-^;^^;^ 
5/j © rc 3 _ 8 '>^P7;wv-^;^-;P75/j tux«> mfc?^ 
p:/Ptf;i/#;M*~;i/75 a sstr jwjjutf—jvy&s , -yzu^* 
15 ^;p^;i/^-;i/7^/^£^fflVie»n?>. 

mmm^ft zn&nz 1 xtt 2 a. 1 & u 4Mo^\xPJi-?^tf 5 & 

e&SAiMD rfi^$nxviTt>J:vic 6 _ 14 7U-;p^>'j © r c 6 _ 14 
mmmAM<D mm^nx^x%^c 7 . 1& 7y)v^)v^zyi <d rc 7 _ 
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5 s&a£Ai¥<D rajft^nT^T'b^^c^jL.r^;^;^^ © rc 7 _ 16 
77;^mj turn m.«'<>$W9 t a\ 7z*wta2^^ 

*tl*A^o r«^$ tiT^x fe «fc v> c 6 _ x 4 7 u # © 

rc 7 _ 16 77;v^;v-*;^n;i/j £Lt«, 7x-;v7-fe^;k 

S&S a^o r«& $ irir *> i; v> c 6 _ j 4 7 u - # ;m*-;kt ^ 
/j © rc 8 _ 14 7U-;p-*;>^n;i/7$/j tuna, 09*. & *>y-f 
;W75A ^:7M;i/7syfc£jWBv>e>ti5. . * 

S&£Ap© pjmi$ tiwx % £ Vi c 8 _ x 4 7 u -;i/-^j;p^n;p^ 
5"j © rc 6 - 14 7U-^-*^-;^^>j turn WLtf, *>V<< 

H&&A&© r«Jfe$tlWTt>«fcV^y-Xtti?-C 6 _ 14 7U-;W-* 

wmmAm<D mm^tiT^xh^c^ 14 rv-)i'X)V^-)Vi © rc 6 
. 14 7U-;Px;^n;i,j tLtfi> fi*t£ 7i^x;^-;k i-±y 

«&&AS¥© rfl|^$tiT^Tt)«tViC 6 _ 14 7U-JV7s;W7>rn;i/j CD-. 

r c 6 . 14 7U->x;V7^nji/j turn 7x-;wx;V7^-jk 
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mmmAw® m^nx^xhx^c 6 . 14 7^-)v^)v^)V7^j] 

16 7y)\<*)V**Z'} > rc._ X4 7U-;i^*j > rc 7 _ 16 77;Wf 
. , rc,_ 14 ru-;i'-*^#r:;H , rc 7 _ 16 79JWW-*;^- 
15 ;id , rc 6 _ 14 7U-;w-*;i/^-;v7^yj , rc a . 14 7U-;p-*;^ 

rc 6 _ 14 7U-;k*;i'#-;k] , rc 6 . 1A 7V-)VX)vy^^jUi , rc 6 _ 
14 7V-;wx;m^;u75/j *$<ktf r^#^m^^->j tt, flk«A 

20 i/ ; 7$ J ; ±&\stzW&i£tlXKXh&te&WL7)V*)V ; ±iBL*:S&£ft 
XteX%£K&W[7)l'ir-)V ; JzBVfcW&ZtlX^Xb&K&^JV*- 
)V; C 6 . l4 7V-)V WC t - lA 7V-Mt/\a?>m¥> kHn^X 75 

ft (Cjj.) 7;Mr;K75A ty-xtt^-Ce-^y-^rsA c 3 _ 8 
€fi (c x - 6 ) 7)V*)V9-** mk (c 1 . 6 ) 7;^;px;k7^- 
v^;i/^+vjw % awE^Ok ^^WWE-Ok ^y-iSft (c x _ 6 ) 7 
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7$/, AD^>ft$nTV>Tfc<kV>&jR (C,. e ) 7;wk ty-xtt^ 

5 -mm. (c x _ 6 ) 7;p*;krsA ^/-x«^-c 6 _ 14 7y-;krs a 
c,.,^D7M;k (c,.,) 7;io*>% fi».(c,. a ) 7;wn* 
->-*;>2Kn;p; fifi (d_ 6 ) 7;i/*;i^*\ fift (c x _ 6 ) 7;i/*;k*;p 
7>rx;k (c t _ 6 ) 7;p*;k*;p*:z;k iBBUfcx^r^Wissnw 

10 _ 6 ) 7;w*/p-*;w*e-f/k (c,.,) 7;u*;u-#;ws^;k 

; ey-x«^-c 6 _ 14 7U-;i/-*;w\ ,; E:-r;^^:T««i$nTViT s bJ; 

t^-XttSMffiR (C,. e ) 7;MVP7SA ; E/-Xtt> ? -C 6 _ 14 7U 
15 -;P75A C 3 _ 8 ^P7WK &iR (C,. a ) 7;Hl^r^ ffiiR (Ci_ 

,) 7;m^->-*;p#-;K (c 1 _ e ) tjwv^^ i&m (c M ) 
7;p*;px;P7^-;k (c,.,) 7;M^k*;p*x;k ±ibu&xxx 
;Wb£ttTV>r&<fc^#;ktf*~>;k #;p/*e«r;k 
-mk (c x _ 6 ) r**/b-*;w*e-f jk (d.,) 7Ji/*;i/-# 

20 ;wx*< ;k =e y -x&i? - c a _ 2 4 7 u -^-fc/wt^ £tr&s n 

25 Xte>?-C 6 _ 14 7D-;i/7SA C 3 _ r >* D7;k^;k teiR (C ; _ 6 ) T)V 
3*5^ m. (C 1 _ 6 ) 7;i^*^-#;M?-;k &R (Cj.,) T)V*)V? 

{SIR (c,.,) 7;^;ux;u7>f-;k e» (c^,) 7;w*;i/>ufc#- 
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rtjwt^jk =tj-m& (c^g) 7;Mr;u-;&;w*e-r;k ^-{sm (c 

5 Bbfc«jft&tlTViTfc«kV5ft» (C x _ 6 ) 7;P3^> ; (Cl.) 7;p 

a*->-*;u#=;p;fitt (c^ 6 ) 7Wft;fi« (Cl,) 7;i/+;i/ 

X;i/7^n;i/ ; mk (Cj_ fl ) T^JI^l/*-;]/ ; ±i3Ufcx;wWfc£«n 

(c x _ 6 ) 7;mr;w-*;w\* ; E-<;w (#u ^^*;ww;k xs^fcj'wt 
^ u 5 m<D&&&**n j enm&»imte®mtzG vx^x % £ 

IiSAf(D rg&£nTVvt^£^C 8 _ 14 7U-Jk) © rc 6 _ I4 7U- 

20 m turn m«7ir;K i-^7^;k 2 -i-y^M 2-H7xx 

U;K 3 -E7xXU;k 4-k'7xZiJiK 2 -r^U/l'fc&WB^Sft 
& C W4 7 U UTtt, MZ-ttT hyh H D^^/Ufc 

fi&gA$© r«^i$nT^Tt>«i;ViC 7 . ia 77;WPj © rc 7 _ 16 77 

7^JM3Vk 2-t7Wf;k 2, 2-^7i-^xm 3-7x' 
;U7 p Ptf;k 4-7xX;K/3 1 ;k 5-7xrM>f;K 2-tf7x-UJP 
3-f7x^UJMm 4-^7x^1)^^) fc£#/BV>&n 
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)Vi <d rc 6 _ 14 7U-;v-c 2 _ 6 7;Hrx;ki tvxn. mx\iz?V)Vf3: 
5 ens rc 6 _ 14 7U-;ki , rc 7 _ 16 77;i/*;i/j #<fctf rc 8 ^ 14 7U 

7/ ; ±BbfcWI3nT^Tfc ^WftRT;!'*;!' ; ±fBLfc«fcSnTV>T 
fe<fcV>tejR7;U$-x;U ; ±BBLfe»«|^nT^T ! b«kVi<£iK7;i/^;W ; ±32 

T'b < kVi<£»7;v^;vx;v^-;v ; ±fBbfcx*^;wb£nTV>Tfc£v>#;i/ 
; *;wt*-r;p jvn^ )V ; — (gft (Cj_ 6 ) t;mvp 

satins ix«2 a> 1 l ^mo^um^^ts^; -x 

ftp- 5 fcv>b 7 JHfc#ai*;wt*-f ;k 2 - kf y swfc/p/TC-r;^ 3 
- tr y s^I/^a^-ok 4 - try swj^w^-f ;k 2 -^xx;w#;w^ 

5£) #£L<» (i) 5&V>bl4£ (#£L<«5&V>t/l 0 

25 JO ^Wl«*m»» (ii) 5«:ViH 0Jt*»«^i#aia6X»4 (iii) 7 

tt» ^Atffirjl/ (fl, 2-^XXJK , 7>j;P 2- 
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7>j;k s-yV)V) , eusw (ft, 2-try>?;k 3-tfU^;u, 4-tf 
usw) , ^7v*u^ (ft, 4-?77ujk s-^ryy 

;p) , #*uvy;v (ft. 2-#*i*-yy;v, 4-m!/y*j * *yy;v 
(ft, 2-*/u;k 3-^yu;K 4-^/u;k 5-*>y;k 8-*/ 
5 u;w , -fv*yu;i/ (ft, i— - rv*/y;k 3— ry*/u;k 4-<v 
*/u;k 5— ry*/u;w , tr^e^k t?y^x;i/ (ft, 2 - tf u $ 
4-tfU^^-;u) , t!PU;Mft> i-tfnu;K 2-tfpy;k 

3- ifDU;w , -fs^vu^ (ft* 1 — rs^/y;i>, 2— rs^/u/k 

4— T5^/u;w , tr^/u^ (ft, i-tf^/y;k 3-tf77u;K 4 
10 -K5»/y;w , tfu^n;i/ (ft, 3-tfuy^jk 4-tfu^^;v) , 

■-f v.^t»/ujp (ft. 3— rv^7y*u;w , -f v^-uvyji/ (ft*. 3— r 
v^ityu;w , -f>Fu;v (ft, 1 — y>hu;k 2-^>h*>;;k 3- 
•f >py/w , 2-^>y^Ti/u;K [b] ^x-;k (ft, 2-^ 

>V [b] 5"x-;k 3-^>i/ [b] ?x-;W , ^>y* [b] 77^V 
15 (ft, [b] 77x;k 3-*w/ [b] ^i*©ff^ 

«*»;ftAtft!DU^x;w (ft, l-fcfPU^x;^ 2-tfDU^x;K 

3 ~tfDU^x;W , ^U-^U^x;w (ft, 2-**tJVy$>r:;W , -f* 
(ft, 1 --r =-^/y-;k 2-^5^/'J^k 4— f$*Vu 

x;i/) , t?<ys?-;i, (ft, i-tf^Uv'xjK 2-tf^u^x;k 3-tr^ 
20 Us?x;k 4-fcWJ5?-JW , tf^^yx;u (ft, i-^7-» 2- 

«*«A ; t Kp*~> ; xhD ; ^>7y ; ±fBb 

7U-;i> ; ±fBU&«&£ftWT&cfcV^7^P*-> ; ±fBUfcfi&£n 
WT&<kVM&§,7JU*;i^:t ; J:B2bfcg&£nTVvt<bJ:V>C 6 _ 14 7y 



WO 2004/041266 



39 



PCT/JP2003/014139 



J;ViC 6 _ 14 7U-;i/x;i/7^njv ; ±ib L£g&$ tax v*x %> «fc v> c x _ 6 y 
fr^frzjvft-jv ; ±SBbfcS^nx^xfe«kVic 6 _ 14 r u-^/Ui^x 
;v ; ±fBbfcxxx;^$nx^xfe«kv^;i/^^;p ; ; 

XJW^JV; (C x _ 6 ) 7J\s*)V-Jj)W^)V ; (C 

Xt>ckVi„ 

««l^nx^X'fe>«fcViiKiR7;i/^;i/, ±|BUfe«il$nx^X ! bJ;V^iK7;P 

^x;k ±ebfc«jft$nTViTt><fcVifi»7;^x;p, ±f2Lfca&£*ix 
wb«k^c,_ 8 ^D7;^;K ±BEL&8&£nxv>xfc<fc^c 6 _ x4 7 

U-;K ±IBLfcflm£ftXV>XfeefcV>«£5IUk ±tBb&«&£ftXV>X<fe 

j:v>«»7;w34r*>At^e)a«ns i £fcte2®<DS&sxg&£nxv*x 

ifM;w\ ,; E-fjk x^;p^^;p*;wtt>r;Wf) : c x _ a r;^;p (c x _ 

;v (^h^» ; ; &y-xfi^-c 6 _ X4 7U-;i/-*;i//\^ 

-f^ (#K 7xx;p#;w , te<;k l -^^^wre-Oh 2-^:73^ 

ft5 1 Xte2m, 1 ftUt 4<H<D'\5 i PM^^ty ; €:y -X\*V- 5 &V>L 7 
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^-Ok 4-KU5W#;w , t i E-f;k 2-^xn;M>;wrE'f 3-^xx 

^Jl/gj tbTte* 5^ViL7^0^*;PA^;i/ 1-tfPUi^X 

xvixt>«kVite»7;^;k ±l3bfcfi&£ftTV>Tfc<fc^4gi^7;i/^x;k 

10' ViC 3 _ 8 v'^07;i/4 i ;k ±iBb&fi&2mTfcvcfc«fcV>C 6 _ 14 7U-Jk 
©flWU!feT«ft $ tiT v>x £ i> 7 5 y jWB v> 6 ft* . 

sfctt^^— u— s*-r) T*h£ft*«^fc£jwa^&ft*. 

MMMlrfr &8tfftS 1 Xte 2 & 1 ftH b 4j@©AfPllf £^tf 5 L 
14* (¥Sk 2§tX&3Sg5£) #**tt*llt& #£b<te (i) 5ft^L 

14* (»*u<tt5&^bi om) %mimmm&. x« ao 7&v>bi 
25 o %%mwmmmm& z&mo i flOTkaac^ti&viTT** i 

x-;|/ 2-^xx;k 3 -^x~;W , (0!U 2-7UJK 3- 

7Uju) , tfu^;v (#i> 2-tfus^k 3-eu^;K 4-tru^;w . ^ 
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7*/VJU (M> 2-^7W)W 4-W/UJk S-77WM , **rV 

yy;k 3-*yu;k 4-*>nj;k 5-*yy;k 8-+yu;w , -fv 
*/u;v (#u l— ry^yj;K 3— ry^yu;k 4— rv*/u;k 5 

5 --fv*/y;w , tf^s^k tf u 5 ;i> (r 2 - tr u s s>n;k 4- 
tfu^^-;p) , tfpu;p m> i-tTDu;k 2~tfpu;k 3-trny 
;w , -fs^vu^ 1— r^^yu;k 2— fs^/ujk .4— 
yy;w , tf^yu^ (09, i-tr^/u;k 3-tf^yj;k 4-tf^yu 
;w , tru^-;p (*u 3-ifu^n;K 4-tfu^~;u) > -fy^r 

10 yy;w <#u 3— rv^Tyu;w , -<v^^y*u;i/ 3— yv^u- 
7u;w > ohujp ($i> 1— r >pu;k 2— f >pu;k 3 — f >hu 
;v) > 2-^>y^T7u;k [b] ?i-;k (#k 2-^>y 
[b] fi-jk 3-^>y [b] ^x-;w , [b] (#k 

2-^>y [b] 79^;k 3-^>y [b] 7^n;p) &£#m>£>ft<5. 

R l £UTHU (i)Any>if, - hp, iftlE«i$|gA8M;: 
<b$nT^T%«k^c 1 _ 6 7;mr;k t Ka^-d.^k^k 

y>^$nrviTt)iViC 1 _ 6 7;i'3^>'] , c 6 _ 14 7U-;k c 6 _ 14 7U 

c 1 . 6 7;^;i/5 i ^ c 1 _ 6 7;^4 i ^-*;^-;k ^;wt^;k 
25 c 1 _ 6 7;^;w-*;ww;k ^-c^^^^-^^/^-r^cfc^c 
3. 8 ^^P7;^;^s^^e)««ns«ms^^TViTt)«j:^yx- 
($f^l<« % a ADy>-fb$nTviTt>j;Vic 1 _ 6 7;^ 
;k Aoy^^mwTfc^c^^io^x c 6 _ 14 7U-;k c,., 
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A 7V-fv**$'&&&c J - li 75)V*)V**^fr$m&nzu&&ttLT 
ViT*>J;^7xn;i/») *fctt(ii)Aoy>^nT^-cbi^c,. B 7;w* 
;k c 6 _ 14 7U-;pfe«krxc B _ 14 7U«-;v-c 2 _ 6 7;v^n;v*^atfn5 
■ fltjftsswbxviT'b.tv^ fikmrn^Mzmmm?. mMm^jzzsmnm 

10 *fc«S^ ; £^UT^T i fe«fc^7;i/^nl/>Sl?, 7;M^>&*fctt7;W 
^r-l/ C-*«- 6-, -N-*fctt-S-T?«&3*lTVvr%>i 

vi*^v>6n*. 7;v*v>ai*fctt7;v5 r -^>at©»t»©-c-*«-o-, 
20 © trfrr-ws&i tvx\t, mz\*c 2 - 13 7)Vfr-u>m w> \t 

~)s>, ^D^l/X -fy^D^zVX 2 -7-r>- 1 — T l/>> 4-^ 

_ e 7;^-i/>* (0ls tf~i/>, ~fu^~vy, -fy^a^-ux 2- 
^f>-l-fl^X 4 -^>x>- 1 — T 5 -^^-tr>- 1 — f 1/ 

25 » j&t#$LV>. 

sec-7^;k tert-:/3Mk ^>3Mk -f7^>3\>k *:*^>^;k Mr^ 
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Efcl/TWu (i)tt^ 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

5 (m 1 &£tfm t \Z : ttl*tl0t3i\ t *V3<D&&%, WMi-O-, -N (R 2 ) 
-S-, -CO-tfcfi-CO-N (R 3 ) -£> R a :fc«fctfR»tt*-ft* 

10 (ii)- (CH 2 ) n^-W 1 - <4B^tt««Ei:R*ll**'r) T^b^tlS* 

(iii) -W 1 - (CH 2 ) m 2 - (#B*ttairB£W**fc?KT> 

15 m^lTIl 0$fcttli«ff*UU. 

m^m 2 (D&fr&tttVTte* W#*t0©»#, 0 
"1 l/V>. 

R 2 *«fcrXR 3 T^^n-5c 1 _ 6 7;i/^;^itT^ x^;k 7n 
^yr/ptfjk 7^;u> <v^;k sec-y^Mk tert-^;K ^> 
20 -tvo^k ^^-^>^;k ^^Mfflv^ns. 

#KI, E t l/TIl t&#^ -0-> -CH 2 -0- -CO-, -CON 
-N (R 2 ) -CH 2 - (R 2 «7K^m^fc«C 1 . 6 7;^JPS^ 0 
*L<tt^5 t ;p**-T) > ~S -CH 2 -£fcK£-CH=CH-#W£L<, 
#K&-£-^> -0-£fcfci-CH 2 -0-)W®T?&<5. 

. (I* ) , (I) , (II) , (Ila) , (lib) , (III) 
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(iv) \z^x, x&£tfY&^n^n;*^-i^£^u mx<—y—th 

10 l/>g*<£-c-#-0-* -N-*rd*-S-TSm$nTVi^j flfcte 
-O-, -N-^fc»-S-T«^$nTViT%cJ;V>Sj ^Vi&tl^o 

So 

a)-x i -w 2 -x 2 - (x^^^xn^n^n^^^fc^ttms^u 

WCfc«kV>C 1 _ 6 7;m t l':'*** W 2 te-0-, — N (R 4 ) -i -C.O- 
20 N (R 5 ) -S-£, R 4 *«fc«R B Ji*n*n**K^*fcttC 1 _ 6 7;V 

(ii)-W 3 -X 3 -W 4 - (X 3 tt«^^DTViT*)j;^C 1 _6T;^l/> 
W 3 ££OT 4 &^ft^n-0-, — N (R 4 ) -CO-N (R 5 ) 

s - R 4 ^5<ttKR 5 tt*n*n**nc«fc » c x _ . r 

x l , x 2 £«fctfx 3 T^£n<5> r«su(js^roTViTt)«kVic l -e7;mrU 
>gj © rc 1 _,7;M t i'>£j *^l/>\ x^vx 7nt?wx 
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m Td.eT^l/^J <DU&mtVT\*. 0,^7)^)^ m> 
;k x^;k 7uM)V, -fV7at!;k ^k -fV^k sec-:/^;k 

tert-^;K ^>^;k -rv^>^;k ^^>^;k a*~>;» , c 6 _ 14 

R^^^RST^nSC^eT^^tbT^ *^/k x^;K I/O 

t?;k -f v:/atr;k -rv^;k sec-^;k tert-^;k ^> 
^;k -ry^>^;k *3-^>5\>k -M^kws^sn*. 

WfeX*fc«Xat^$n§X^-itm -x x -o-x 2 - 
(X 1 tfX n*^n-£n*S£# l/WT i: C x _ 6 7)V 

20 ^#$f£LV>. 

(ii)-X J -0- (X l UM^^1tUm»M^LX^X^^C l ^7)V^ 

25 (iii)-N (R 4 ) -X 3 -0- (X 3 «fi&g£#LT^Tfc 1 - 6 7fr* 
k>3S£, R*\t&mm?$tz\tC x - 6 7fr*)m%7jkT) . 
(iv) - S - X 3 - O - (X 3 tefi&S*^ LT V>T t> «fc U C x . 6 7)V* V 
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(v) -n (r 4 ) -x 3 - (x 3 \mm^^bx^xh^c^ 6 7)v^>m 

(vi) -CO-N (R s ) - (R*)t7mm=?-%tc\$C 1 - 6 7)\<*)Vm%7fit)\ 
(vi i) - X 3 - S - . (X 3 \m&£*% V X^X h «fc Vi C ! _ e 7)V* V >g£* 

5 T) s £tt\t 

(viii)-s-x 3 -s- (x^mm^^^x^xh^c 1 . 6 7)v^u>m 

10 W'ttfta*, -O-, -N (R 6 ) -CO-N (R 7 ) -Sfc 

Y^sRsn* r«da6**bTViTfej:^c x _.7;p+i/>asj © rd_ 
6 j;^k>Sj turn xfvx yntrvx 

is ^s/i/>*»»v>6n. wb^?u>, x?w>> r/Dtrwx 

t!;k -f v^ntr;k :/^;k <y^5=-^ sec-y?;K tert-7^;w o 

(ii)-O-Y 1 - (Y^ajftSSWbTV^Tfe^ViCj-.y^l/VS** 

25 V>X^>£#ffjI*C**. Y*J:OT 1 -C^$n^C x _ Q 7;^l/> 
(I) * (II) , (Ha) , (lib) (IV) fciswr, -Y- 
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SSQ, ^Q'^mc^y^ym (7i=;WB or>*£\ ens©***:: 

(I-l) , (1-2) , (1-4) , (la) , (lb) , (IVa) % (IVb) , 
5 (C) &&Zt (D) tefcVJT, iRRtt«|ftJt*#bTViT'b«k^7x^U>** 

CL.TJI/^k Ct_«7;io^fc£jW*b<J8l*sn*. 
10 ft&m (I-l) > (1-2) , (1-3) (1-4) {C^V^T> RaT^tlS 

(#K pwk x^;k :/Dtr;i/) , c M r^a*^* (AN 

15 fc£4fc (lb) fcfcttT, HSt4«ift»**UTViT"bJ:V^>1f>atft^'r. 

<fr&4& (lb) fc£V>T, Ztt4«©tt-&^&»j«*ns«l*wT. ZTi 
20 Sn*flfcbTWU 

(1) -C (R 8 ) (R 8 " ) -> -O-, -CO-, — N (R 8 ") - (R 8 , 

r 8 ' ^ctcXR 8 ' ' tt-c-n^ftujcifK^sfcttCL.T^^Kiw-r) &«ktf 



(2) 



25 




<h> -C (R 8 ) (R 8 ') -O-, -CO-, -N (R 8 "') - (R\ 



WO 2004/041266 



48 



PCT/JP2003/014139 



r 8 ' s^ur*' ' \z*n*ti&mmttit*tc 1 - i 7)v*)v&&7si'f) 

(1) - (CH 2 ) 4 -> 

(2) -O- (CH 2 ) 3 -, 
5 (3) 




io teatm^znz. 

(I-l) , (Ha) > (lib), (0 (D) fc^ViT, »A»M 

(II) (III) fcfc^T, iP^iDt^ (Ha) fcfcfr* 
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(WR^ 28tXte33it5£) M (i) 5&V>t,14£> #£L<f;i5& 
5 ViLlOJL «kD«P*L<tt5*&tt6A©»W5«*5ll, (ii) 5fcV>Ll 
0M#^#M«^ai*^« (iii) 7&t*Ll OAmMSIft£WflV>&tt 
5. 

10 [b] 77>, 5^/-;^ ^>;C#*UV-;k <>^7 

y-;k 'OX-fy^ry-yk t7h [2, 3-b] ft7x>, trn-;k 
-f^y-jk tr 7 y-;k tru-yx tr^x tfu^yx tru^yx 
-f>K-;k -r y-f ih- -rx*V-;k 7">jx 4H-*/u~y 
x -rv^'jx 7^7>^x ^y^y^x * 

15 tl/'J>, WJX *;i/AV-;k 13-WJX 7xt>h'J^>, 
77'Ji?X 7xt>?X ^7V-)V. -fy^Tl/-;k 7x7f7J>X -Y 

y^^y-;k y^ifx 7x;wx ^^yry-;k rrvrv 
-)vitE<o*&mwmmm* xttcmsaat m&v<\mm #ifcv>u«is: 

20 n^ut^^v^ns. 

syyux tr^yu-yx tr^yyx twj-yx tf^^-yx *;kfru 
y, ftwjx $>**uv-;k sMp#$>7\/yx ^rryyyyy, 

25 ±S r7fcV>Ul 0£&£$g#3tj £LT«> ***'>y>, 7- 

Tlftfv-^P [2. 2. 1] ^y*>$##tf£ft5. 

& 5 b 7 CDX# D7;^ * u v>. 
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mp l ^^zm? 2 ^^n^mmvT^xh^ummtbx\t, mis 

5 fc&m (ID (II a) fc^t^aQ^-Y-COOH^fc^S 

^£-#3 (lib) iZ&^T, gtB&S&S£WbWT&ck^5&^b7*<Z) 
15 ^BT*£ft£5&V>b7*Sii<hbTte, jR^K^E^fc, g^HC^, 

5 & V> b 7 M©St& 2jWB 6 *13 o t> 5 & Iri b 7 lO^^ldWt b 

mz, (II a) (lib) fcjfe^T, 



20 
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fc&® (n) (IVa) fc&vrc> £P ^;M>*?>3it£;rr<3i*&g 

(i-2) feckts (ivb) t^v^T, £sna^>if>s!t£*rTsit& 

7;H3*~>£> ADy>^(^, 7y#, 3^*), C 7 _ 16 7 
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[^*b<«, AD^wt;$nTViT i bckVic 1 _ 6 7;P4 i ;i/ (#k 

15 ;W , t KP*<>-C a _ fl 7JMr;P feFa*$oWk bHn^if 
;io , *;^^>'-c 1 _ 6 7;wi/-*;pfc;P75y-c 1 _ 6 7;i/^ (#k 

20 U7;M-D* 3 , C 6 . 14 7U-;V , C 6 _ 14 7'J- 

;kt*-> (#k 7i;^» , c 7 . 16 77M;m'> (#i> lyvfr-t* 

*) > c 1 _ 6 7;i/n^'>-^;^-;i/ (flk * h=^>#;i/#-jk ih^>* 
, fc^A^-Ok ; Ey-c 1 _ 6 7;P^-^;ww;i/ (#K 
25 jkfc^AtiVk ^M>vn^)V) > ^-d.jTW-^M^^ 
(0>J> ^^^^^A^-f ;k 5?x^;p*;p/t^<;W , c 3 _ 8 ^P7vMr 
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& -;k c 6 . H 7'j tfc 7 _ x 6 77;^;^^ 5/* & 6 

*«k^Any><b$nTViTt>«kV>C 1 . e 7;P4 ; ;^&atftl-61J5:lriU3fl 
E'T^£tl5X^-^-«>: lsT\±s WISE t LT^L&fc<&#$tf 5*1 

10 So tzfrnh, 

00- (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m^itfm^^n-ffftO 
fcV>b3©SEftfc, W l tt-0-* -N (R 2 ) -> -S-> -CO-tfett 
-CO-N (R 3 ) R 2 * e fc^R 3 tt^tl^n7K*M^*fe«C 1 _ fl T;i, 

(ii) - (CH 2 ) n^-W 1 - (&G^m&£®M&**?) T«:b$n<5X 

(iii) -W 1 - (CH 2 ) m 2 - (^E^tttWnBfcWaMtS^f) TSlfcSttS 

zn&©fc*>T?fe, -o-, -ch 2 -o-, -co-, -con 

-N (CH,) CH 2 - -S-CH 2 -£fc«-C = C-)W£l^. 
E'TwSn**'*- !J-*-£bT«U -S0 2 -CH 2 -CH 2 -N 
(R 2 )-CH 2 -, -0-CH(CH a )-CH 2 -N(R 2 )-CH 2 -, -CH(P 
25 h)-CH 2 -N(R 2 )-CH 2 -, -CH(Py r)-CH 2 -N(R 2 )-CH 2 -, 
-CH(CH 2 -Py r)-N(R 8 )-CH 2 - -CH 2 -N(Ph)-CH 2 -, 
-CH 2 -N(CH 2 -Ph)-CH 2 -, -N(CH 2 -CH 2 -CN)-CH 2 -, 
-N(CH 2 -CH 2 - Imd)-CH 2 - (R l ft**«f ifcttC^.T^ 
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E 2 T*7k£*157^— tbTH -0-, -CH 2 -0-, -C 

0-> -CONH-, -N (R 2 ) CH 2 - -S-CH 2 - -C = C-, - 

5 (CH 2 ) 2 - -(CH 2 ) 2 0- -(CH 2 ) s O-> -C(=CH 2 )- -N(R 
2 )-, -CH. 2 -N(R 2 )- -CH 2 -N(R 2 )-CH 2 -, -S0 2 -CH 2 
-CH 2 -N(R 2 )-CH 2 -, -0-CH(CH s )-CH 2 -N(R 2 )-CH 2 -, 
-CH(Ph)-CH 2 -N(R 2 )-CH 2 - -CH(P y r)-CH 2 -N(R 2 ) 
-CH 2 - -CH(CH 2 -Pyr)-N(R Z )-CH 2 - -CH 2 -N(Ph) 

10 -CH r , -CH 2 -N(CH 2 -Ph)-CH 2 -, -N(CH 2 -CH 2 -C 
N)-CH 2 -, -N(CH 2 -CH 2 - Imd)-CH 2 - (R 2 tt**IR^ 
fcttCj.aT^^ai** Phtt7x-;VS*» P y r fcfctf P U S^/Wte, 

fctt-CH 2 -0-«l^ 

15 o&m ci-2) k^t, ais 1 ^: r ii -e«- (&mzmmtmmm& 

*T) T?«toSns««UI.*Wr*»^, R n »E , *«J:0!iS 1 t#lcI4 




20 

(lib) \Z&KT, gtCtt-Y-COOH*^te*6K:«JftaS&# 
SI C ft£ ^ >*tf >Wfi- Y - C O O H&tUzm L T^T %> £ 
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A'T^^n^ams (*jnif*ii«ttifftBi<) turn, i&SBb 

10 WU Wttfl&^LSfTC**. 

<fr&«)(I-3) , (A) (B) fcl*V>T, 9*EteB&aS£#LTViT 

15 ft£-#J (B) fc#V>T, 5RFtt8«H6^WL/TViT%>J;Viai^U S3P 1 
(B) ££V>T, 3&G«B&^WbT^T%>£V^>i?>&£7*U 

atAT?**n* r8nai**UT^Tt>j:vi'<>-e>atj £ra«©t>©**jHu 

20 fc*, &#*a§5*; : 




25 (C) tc£HT, SIHteB3l££*bTV>T%>«kV>5Bl*«5K'r. 
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mm^ft t>munz> 1 x« 2 1 u 4 m^f-um^^tj 5 M<z>3tm 

5 J?kHD77X 77V-fr* <fV3 t 7*/-;k 

'J^>, ^>^/'JX tT7l/U^>, If^/UX *ttV7V-frs ^7 

V7V-)vm*mtft>nz>. 



CA.--.CXX - ■ CA~ oor 



(D) £&V>T> Jtt-O-, -S-> -CH 2 -^-NR 12 - 
yyntfJW, 7*^Jk <fV73Mk sec-73MK tert-7>;k 1>9-JVs <i 




20 
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KT?^£n£C a _ 3 7;V*l/>S£bTfck X^l/X ^Ptflx 

5 K£LTtt, ^Sfcf^fl/^WSL^. 



10 




^ £&HCT) «±tfC w 7JW (#i> ^^;k x^;k ?ntr;w fr£ 

, (v)C,. u 7'J-;^>S (flK 7i^t+'» £#:«(vi)C 7 _ 
20. l5 77;i/^^'>S (Ms i-y^JV-t^y) SRR©S&££bTfci:/\ 
P^SR 1 («, 7y*SFf, Illf, JUKEF?) jW*LV*. 



WO 2004/041266 



PCT/JP2003/014139 



58 

it^m (lib) fc£V>Tfck XTSSn5X^-t-A»lifti^l/T^T 

&*UTViTt>«kV^C 1 _ a 7;^W>ai> -N (R 6 ) — Y 1 — (R«tt**« 
?ifcttC,. a 7W»S, Y 1 tt«tftSS#UT^Tt>J:ViC 1 _e7';^ 
5 lx>g£j*f) , -O-Y 1 - (Y 1 tt«jft3S%^rbT^T«b«fc^C 1 _ e 7;P+ 
l^>g£^-f) S&fct-S-Y 1 - (Y 1 ttttmS^bTUT s bJ:^C 1 _ 6 T 
k >S^*f) T ; j|B # 5 fcV> U 7 *©Jtt*HT* b V> 0 

(IVa) fcfcHTfck »P B #s jfcrR^-E 1 - (R l 

'jii»w*fcrt^^— Testis r^>if.>sift#-r*wi 

15. V>7xx;Pg##i;l^. 

20 V>*> 2>W£UV>. 

IRilTH C 1 _ 6 7;i/n^r>'$'WtTUT i bJ:Vi7xr:i/>S^Sb 

it&M (IVb) fc*3V>Ttt» SiS 1 ^ sSiR^-E 2 - (R^tefi&SSr 

25 •en^nwtxviT , b < fcVi7x-;i/S, -r>^;i/S*fe«^-7^;ps<&, e 
**r*'<>i?>ai"c*««^»*uvi B E 2 tbx^, *s%^ -o 

-CH 2 -0-» -CO-, -CONH-, — N (R 2 ) ~CH 2 - (R 2 
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CH-^*b<, fc*>T!t>lfr&^ -0-S£fc-CH 2 -0-#firiiLV>. 

;^;p-*;^^t s / - c x _ 6 r;i/*;k a □ y xt; $ nx «£ v> c 
j_,7^3^ c 6 _ 14 TU-;k c 6 _ 14 TU-;^+^^r;c 7 _ 16 77 

C,.,7m Aoy>^nWT'bi^C 1 . l 7;V3^>, C 6 _ 14 TU 
->>k C 6 _ 14 7U -frtt isi$&ZSC 7 _ 1B 7 isfr &»ttft*« 

(C) ££V>T«, flMHft&ft 





(d) fc&wnt, »»«jfia: 
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-c, iA®iiS^(i)y\D^>gf, (n)c^ 6 7)V^)vm. (Ui)c a _ 6 r 

UTVvrt>«k^C 6 _ l4 7U--;i^ (v)C 6 _ 14 7y-;^*5^£fcte(vi) 

c 7 _ 1 s r 7;^;^*'>st> sir ©hsui^/n ay >flc«»*«^*««F 

10 (1-1) fc£V>T, p*<k^q«-en-^nSglS^LTViTt>«J; 

o fc b 4 (Dmmmzmto 




£ ITU, 
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9r 

5 

iRA#WbTV>Tfc£Htifea££LTfcJu (1) A 7y£ 

x-smjvi) , (3) c,.,7;v3^i ^h^^^©c 1 . 3 7 

h*->fc£©c 1 _,:r;P3*5') TM*nTViTt>«kVic,_ 14 7U-;Hi 
sfca (6) c T . la 79;wt+'>ai m, <>z?)var**s3L 7*~jv 

20 XaT*Sft5*^-iJ--£LTKk MBCWflFSLV*. 

fc£fc> (1-2) C*V>T, s<>-V>mZ&?ZW#:&tLT:\t. 55: R 1 
1 -E l - (R 11 tt«UI*-?-n-?*i*LT^T«bJ;^7xn;w* x <>^-;w 

25 «ms*^*uvi. 
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fe«fc^c,_ 6 7;i/3^e/g % /\u^f>m^m. y^m. mm, Bvm), 

10 R n tLm ADy>If (flu 7yM, mm , -hu, ftJWtf^X 
:/obf;k -fv7ot?;k ^v73Vk hu 7;i^d*?;p) , tH 

] > c 6 _ 14 7U-;v 7xzjv) > c 6 _ 14 7U-;^^> 
*;w\*^<;k */-c 1 _ 6 7Ji/*;u-;*j;wrM;i/ ($K M-M)\,n^ 

^T^j;V\7xnJl/^ -<>y-;US*fc^7?;WS (^b<ii7x-jl/ 
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;pr$y*^;w > AP^>fc£nTvvrfc«u>c 1 _ e 7;i'P*'>, c a _ 14 

5 TU-;K C 6 . l4 7U-M*^J:tfC T . ie 7W;Pt*'>*6j«** 

E'ilTtt, Ute*, -0- v -CH 2 -0-> -CO-, -CONH- 
-N (CH S ) CH 2 -, -S-CH ? - -C = C-, -(CH 2 ) 2 - -(C 
H 2 ) 2 0-x -<CH a ),0-* -C(=CH 2 )- — NCR 2 )— % -CH 2 -N 

10 (R 2 )-, -CH 2 -N(R 2 )-CH 2 -> -S0 2 -CH 2 -CH 2 -N(R 2 )- 
CH 2 -, -0-CH(CH,)-CH 2 -N(R 2 )-CH 2 -, -CH(Ph)-C 
H 2 -N(R 2 )-CH 2 - -CH(Pyr)-CH 2 -N(R 2 )-CH 2 - -C 
H(CH 2 -Pyr)-N(R 2 )-CH 2 - - CH 2 -N (P h) - CH 2 -> -C 
H 2 -N(CH 2 -Ph)-CH 2 - -N(CH 2 -CH 2 -CN)-CH 2 -, - 

15 N(CH 2 -CH 2 - Imd)-CH 2 - (R 2 «7K*M«^:«C 1 . 8 T;^ 

E 2 «s -0-£&&-CH 2 -0-T&*. 
20 **rr**&, R 1 HSE t fc,£lJ^S 1 £#£3!t£^;£UTVVTfc£V>o 




25 ^R#WLWT£«fc^S&g£LTkiu C^.TiW+JU* *Wb 
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c,_ 6 7;i/+;PS (09, *?Mk x^;k zfu\Z)V) *&ttc M 7;i/3*>'£ 

5 (ft, *h*>\ ih+^ 7d#*'» ifl&&ls< ; Au^MTW&ls 
{fc£#> (i-2) ©A#0ytbT«, 

< ; 

15 ^P-^^X^T^Z-Cx-eT^^K ADdr^fbSnx^Tfe^C 
j.er^S+S/, C 6 _ 14 7U-;K C 6 . h 7'J-W->^C 7 . 16 77 

x;ug, -r>^x;ps*7 t c^75 1 ;vs (ff$l<ii7x^H, *fctt-f> 

20 E^tt^, -0-» -CH 2 -0-> -CO-, -CONH- — N (CH 
3 ) CH 2 -, -S-CH 2 -£fc&-C = C-T\ 

m s 1 $ 6 c c ! _ 6 7;i/*;pgxfi&£ ftr £ < , 




25 T\ 
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it-Sto (1-2) fcfcUTtt, ^>if>3*£>rr : R 1 1 — 

E 1 - (R 1 H*tt&g£^n^n^bxv>Tt>«kv>:7x-;]/g, -f>y-;i/g 

&ST&t)> AoE'T^nSX^-Mi- (CH 2 ) n^-W 1 - (CH 

N (R 2 ) -S-, -CO-SfcH-CO-N (R 3 ) R 2 *5j;tfR 

ik&to (i-2) tt, ^*L<«> s 




(I -2 A) 



h <k c ,_ s 7;^;^ st&^ttwT & £ vi c t _ s *->g£ «t a p 
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C t ^7)V*r)V& m&2nx^X%£^C l _ 6 7)l>3*>'m&&W\u<y>%> 

¥ft$m\tnzm&M*2Zttvx^xh£.^o ccx, m&znx^xh 

15 *fcttC t _,7';p3*5/S (flU Ih*S/, T'P**^) twt. 

ftj^te (i-2A) ksht* R"*j)mmznx^xh&^c { _ i 7)i>*)vm. 
«**nTVJT , bJ;wc l _ l 7 , ;u3*^«*«fc^Aay>MW6atin*2 

Mtm (I-2A) C*V*T* 
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«fcvic 1 . 6 r;^;i'* (flu ADy^sftwTfci^Ci.eT;!/*;^) , 
(i-3) fc*v>x, $##£5£ 




25 »ffiu<tt, ADy>Rf (#u , «&SftX^Xfe<k^C ^ 

7;mp;us (#K An^>fc£nxvvrt>£v>c 1 _ 6 7;wi'£ (#K *^;k 
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) , c;_ fl 7;i/3^v-*;v#^;v (flu tert-^b^->^;vfc;v) * 

5 g^$tlT^Tfeck^C 7 _ 16 77;^;i/^^ m> ^>P)V^-y) ) tf> 

OX- OX • 0^ - oor 

(1-4) KL&l^T, StS*tt, 5£:R ls -E l - (|B#«t&fB£E 

25 ittft*A»A>&a«nsfliift*««fflv>6ns*s, fcj&>-cbitoiBi,fc rg&$n 
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_.7;P*;H6j #£F£U<, ftfc: (l) An^>I^(«, 7y*, * 
Si, 3 7&K Au^>ffc$nTV>Tt>,fcvu l _ s 7;Mr;p& h 

If £>tlS. ) ; 33cfctf (2) XXT-ZWlS^tlTViTfe^H*^**^ (#U 

io #;m^>;i,) -esm$nTUT i bi:^c 1 _ 6 7;u^;i/^ (#u ;Wk x?=- 

15 Tt>J:ViC,. 10 ^^PT;P^r> (flU ^D^D^X ^D^fX ->^D 
R 13 £LT«> (1) ADy>I^(«, 7y*. &*, JUK, 37*), A 

D^>tt$nT^Tfe<kv*c M 7;i^;u* <au *^;k h«j7^n^ 

, Any><tsnTVrcfc < fcv*c 1 _ l 7;k3*~>* (0«U ih^ 
V>b3i@<DB&aS£#bTV>T&<£V*C 6 _ 14 7U--;)/g (flU 7xx;w 

£. ) ; fccfctf (2) x7>x;Wb$tiTViTt>J;v^;^*'>^ (#k #;k£ 
25 T«^$nr^T'b«fc^c 1 _ 6 7;wH6 (R *^;k x^;k 7* 

Dtr;k -fv7 , DKM^oc l .,7;^) a>s»tfn* 1^12®© 
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10 <i)«g<&¥* 

(ii) - (CH 2 ) n^-W 1 - (CH 2 ) m 2 - 

15 (iOC^eT^l/VS, 

(iii) -N (R 14 ) - (CH 2 ) m 2 - (R l «tt*#J|t^*fcr4C 1 _,7^*^ 
g£> m 2 «0£V>L3©gffc£^T) , 

(iv) -S- (CH 2 ) m 2 - (m 2 «0^^b3(DMi:*^*r) fetWSU<, 

20 (i)-N (R 14 ) - (CH 2 ) m 2 - (R^tefrmMTSfcfeC 1 . 6 7)V*)Vg 
m 2 &0ftV>U3©M&£^-f) , 
(ii)-S- (CH 2 ) ra 2 - (m 2 te0fc^V3(Dm$kZ7F?) fc£##£bV*. 

vyptr;k «fy^;^ sec-:/^;k tert-7^;k ^>^;k -r 
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E^bm — N (R 14 ) - (CH 2 ) m 2 -*fcte-S- (CH 2 ) m 2 
T) *W*b<, &#T&-N (R 14 ) - (CH 2 ) m 2 -#£?£U>. 

CL.T^+^i («, jwk x^;k 7u\dv) *fcttc M 7/1/3*$/* 
*t^x ih^x ^p*+^» &&£v< ; Jkmrn^tzfrftntiy 

(i-4) t& #*ixw\ a 




(I-4A) 



B'-tt-NCR")-^- -CH(R«)-0-Sfc«-CH(R")-CH r (R u ££tf R» fct 

ADy>i?, c,_,7/i/*/i/** *fcttc M r;pa*->is*, r m 

tt*. a^*), c,_ 6 7;p*;i/S (#k *^/k x^/k -Juwv) , 
*fe«c M 7;m+^ai («, *h*-x i^^x yo**^) £ 
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m> wm. mm. Mm. avm). j\a>f>tt>znx^x%&^c l . 6 7A* 
^fn$nrviTt>J:<, »^Wfc«s»a?tifcc W4 7U-;i^ti/Ttt, A*. 

10 «Tb7hHnt7fMWif^n5. 

Tvvtfc«fcv>#;V3}^>;w (#k TWfc£nTv>Tt>«kv> c,. 6 

7J^;H (#)> ^^;k ^m^v^m^k x? 1 ;^ yntf;k -f yyn 

15 i»jHt# i imG\sTBi&r&n±\sXK* mx^^ymtm^vx^ 

B u «*f*t<»-N(R U )-CH 1 - <R'M*t&B£HiS:«£5K*t) Sfcfc, 
20 X&Z>Z.£t>m%.\s\,\ 

(R)-4-[(2,3-^fc HP-lH-'l > >T>-M;i')^'>]^>^>^nA>m 
(**«4 1) ; 

25 4-[[3-[(2,3-^bHP-lH-f>f i >-l-l';W^>']7xX;i/]^ h*S/K> 
■fef>^PA>K (^»J13 6) ; 

3-[4-[(2',6 , -> > p<5 1 ;Hf7x-;W-3-<;l/)^ h^^-2-7JVtn7i-M^ 

Ptr*>g£ (smmzo 5) ; 
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3-[4-[[4-[[4, FD7-7 h [1, 2-d] [l,Zl^7V-)^-2-^ )V(fU tfJU) 7 

$;i*^M^>i?M**zs]7^~M7utt>m (^223) ; 
3-[4-[[4-(2, s-z?*^)^>V)V)^>*JM**^7x.-)vli7urt>m 

(2£i60»)2 5 3) ; 

5 3-{4-[(4-{[-r v^n kr;K4-7x-;p-i, 3-5 1 ri/-;W2--r;w 7s /] 

3-(4-((4-(((2-7x/^«>yptf;W7$y)^^;w^>^;W^i/)7x3i 
;»7*n/i>& (mmms 12); 

3- (4- ( (4- ( >V)W $ / ) y ^; w ^ > sw) 7x-jW t*p /t >& 
10 (Hi6#l3 3 0) ; 

3-(4-((4-(((2-r$^/a,5-a]tfU^>-3-'f;Vx^;V)(7x-JW7$y)^ 
^W^>^Wt*'»7i^)^DA>l (^J£093 3 4) ; 
3-(2-(4-((3-7x/^^^>^;P)^^)7x^)X^;W-l/2,4-^1f^ 
ry-JH(4ID-t> (##M2 1 3) . 

15 

#5S$T^SnSte£&£bTfci\ #18 2002-265457 
#B§2 002-21217 1#, #§82 0 0 1 - 2 2 6 3 5 0#, #$2 
001-199971^ #58 2000-198772#s #W 2000-8 
0 0 8 6f, 2000-3426 6^ #&8¥0 9-3 2 3 9 8 3#, # 
20 §8¥0 8-3 1 1 0 6 5 J %f&E\ZteWt<Dfc£®*m\,*Z>Z.thT?%Z, 

^mmmtom., mmmtom, mwmtom* mx&xtm&rssmta) 

x 2, 6-;i^x x^/-;w7^>, $>x*/-;W7£X hux^y 
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ozSfr^uyvrs. ymtvmmtfznz. iwtotouwjt 

;w*y±«&JWfc-(«, ^^v^am, ;tuoi4«> ^© 

y&)m> sen. *x>m. □a^bi> 

*5fcW©fc£» (T ) , (IK (i-i) , fb£^ (i-2) » 

(I -2 A) , (1-3) , fb<&$ (1-4) , ffr&ft (1-4 

A) > fc&4& (la), ft&m (lb), <b^« (ID , K&m (II a) , <b 
(Hb) , {b£#J (III) x (IV) , *b£$J (IVa) , fc&m (IV 

20 b) , fc&m (A) , jb&t) (B) fc&m (C) , (D) *fc»*© 

& (ETF, *»W©fc£fc (I) ©^DH7<^li, 
^rtte^Jt^^a^frTTS^WMfcJi^K^fciD**??©^* 

25 Wofctr® (I) K:3gfc'r5ft;'frfc« i v>5. 

#»W©fl:^« (I) o^nK7y^l/TH xmrnofofrVa (I) ©7 

^ (I) ©T^yS^x-rnity<;wb, 77x;Wb, "09^75 



WO 2004/041266 



75 



PCT/JP2003/014139 



<i)" ©jWMfcjurfJWk 7)l*Mk, V>Mfc, ftVMbtstiftik&b 
WX\$, (I) ©*K«ii#7'-fe3 t ;Wk A;i^h-f;wtu y 

n/Vi'M, tr/\*D<;Kb, *^>x;wk 7TUJWk 7?x;Wk 

^r^y^^VA^^Wb^tifcft^W) ;*3BW©fc£* (I) ©# 

( i ) ©*;v^^'>3£^if;nxf;wii, 7iz;nxf;^ ^ 

)Vx.?,j-)\,fcs xb^e/*;i/^-;^^rv/x^;i/xx^;^, 7^u^;vx7, 
x;Wb> (5-^5=-;i/-2-^v-i, 3-mvi/>-4--f;i/) 

5 h*fc£ftfcfc£&«) ;#^W6n, ^^Tfe**!!©^* (I) ©# 

;M**v-£j&**^;k x^jk tert-^;^£©c 1 _ 6 7;i/^;PSTx^5 i 

1&m<DQ&m (I) ©7PH77^t j£/K*Jgl 9 9 O^J l"|g 
*A©R8J S7#$HPSfU 6 9 8JCfcfB**nTV**±'5fc& 

aW*frT*5SW©fl:^» (I) fc£fc-r£fc©TfcoT<bJ;v\ 

*fm<Dtt&® (I~l) , fc£«f (1-2) *r-fc%® (1-3) fecfctfft 

(i-4) (Dmmmz^T&Tizm^z. 

*%W0fc&®l (I -2 A) &£XM\:&® (I -4 A) ti, -en^n 
(1-2) &£ZMb£® (1-4) £H*|Hcl,T«frr*i:£#T£S. 
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^moit^ (i-i) au M^^Tos^i^$n^fe*fc« 
(v) , (vi) ; (vii) (vm) ttfissnTn« , b©s$a. 

10 SdfcfcT**. 



©c;>- l — @c>-« — so- 




•fc^fc (VI) tt> fb-^^i (V) ®*;p#^;P»S»7c-r*^tfc«fcDSei-r 
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5 ;k 7;^;^9>^*7fc«^^7>CD«^ (V) 1 

-f xm©&;B*«:ft£&i (V) i ^Mzttvxm l &v*U§ l o t;k b 

< \Zffi 1 5 ^VT & 5, 

15 mmv>tiimw&fcfi® on l^Mzni^xmsfsi^mi o o os*%> # 

£L<«#51 0fcV>l,»3 0 011XT*«. #**fc!K*©ftfrDfc«*©;Jc 

;k i-7oA/-;k 2-7'DAy-jk tert-^;P7;p3-;p^^©7;pa 

m> ^>i?>, HkTX ^D^U-X ^*tf>fc£©«flak*|jL N,N- 
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Ml 0 

flS^* (VII) C^4>, L^MS^fJ tt, ft^llf (VI) '<DtHD+-> 

20 ;i/7,;v*-;v^^r>', p-h;vx>*;i>*xjv:T:^fc£#ti*tf&n*; 

E&fcUX HttflsUX EJMbUX Hj|ftU>&£<9AD^>fcl)>gi> 
ft£$> (VI) lt;H:^UTAD^>^S««iO. l^^L^J3 0^;k 
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5^7$ x Miyptf;i/7$>> HJ73MU7SX N-x3\n/SMy7at! 

;W75X v/^O^y^^SX 4-^^75 ytfU^X N,N- 

^^7xux N-^^;nf^u^x N-p<^;i/fcrpu^x x-t^juvu 

5 ^U>^i*0^3iSR7^>^i*^f6tl§o (VI) l^;Kc^bT 

io x;k ^yyp^n-f;k -^^xxjux-t-jk fh7tHD77>, 

l,4-i?:**+J-:>\ 1.2-i?*h*~>x*>fc£<Z)X-xJHB, N,N-^;*^;V*;V 
£75 F> N,N-i>pWV7irh7i$ A^HM5^*X*'J y ^ h U 75 K 

teZ(D7=i\*m. ^dd^^x ^dd*h, raifitftifc*; u-^na 

15 #£1^. 

20 #x;k**i/g, «^3l*WbT^T i b«kv^c 6 _ 1 o7U-;v^;v^x;^+ 
x >x;P3ftx;pft £ © a □ y >ra c 6 . x 0 7 u -ji/x^x;^ e» n 

£. {k&to (vi) i^;i/fc^UTx;]/3}Nx;i,^j^i^ViLij!«;2 0^;^ $? 

25 ^L<\mifs:^vmi o&vm^Zo 
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^;P7$>, Mj:/nif;v7$x hu^;pr^>v N-x^^y^ntr 

;V75X ->^n^S/^^W5>, N,N- 
S?pWW7xUX N-^WUf^U^X N-^^fefnu^x n-^wi^w 

©a^:ffl»fc£j&J#tf&n<5. <fc£% (VI) l^;pfc#UT#**ttlfcV> 

P#IBn?&S. JxJfci&£«5I3r&- 3 0&V>b®l 5 Ot^ UtL<«|5-2 0 
0 O'CT'&'S. 

(IX) (5fc«K R 15 ttfiiAS*^rUT^T'bJ:ViR<to!K5(|«*7R 
f] Xa^ilffeS^liitHf©^, (VII) 

20 (vim ts^o^pfeTTW^-rsziifciDSiafi-r^zit^Tt^. 

T^Tfc<fcM£$ (C 2 _ 6 ) 7;i/^rx;i/j , rftift$nTViTt>-J:V^« (C 

2 _ 6 ) 7;w^x;i/j , rg^^nxViTfeiVijgiK (c 2 _ 6 ) 7;i^x;ki , 
25 rfijft$nxviT , bJ:ViCs_ 8 ^D7;^;i'j > rjtjft$nT^Tfe«fc^c 
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^£*u> rs^g^bTViT'biv^ftiTK^Sj © r^Tk^Sj te> 1913 

U5P$A, *&ftAU^A&£0&iiJSm ilfclt^MJ^A, ^^7U^A> 
iSBg-feS^A, 1*$*^ HJ ?A, gf^hU^A, H^7> ; &x£A&<i: 

8i3&7$>^ *£te^hU#A, Tfc^^U^A^^OT^U^JRTKKl 
#I#J«> ^MJ?A7$h\ U5 i ^A> ? -1'V7'ntf;PT5 b\ U^A'vHJ- 

^jw^ywtaao&mys- hm ^hu^A^h*^ ^-hu^Ax 

^hU^A tert-:7>*~>f>\ #Ut>A tert-^ h^i>K^:£C!)^ 

i7;i/3+^h*^twf6n5. ims&gkt (ix) i ^mzk 
£VT\t%mmft-fz>mQmzmmitftm^ mx\$*?;-)v, x*/ 

&> ^>t?>> WPxx s^aM^X ^*lf>fc£©&ft**8i> N, n- 
1,2-^ppx^^^OApyxb^-fb*^ 7-khxhU;k yptf^- 
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5 &v>b$i o o'CT&s. 

(IX) tt, Xa^»*«^F*-5^f**IIJS^©»^, (YD t 

fc^tt (vim t*mm\z&r)M*n0ft&rrm&?z>z.£\z£*3Thmm 
*R%\z.m*Thj:teM&M£vx\ts mjuttm. -ant* v>wt> mm* 

10 *#U2A» ->3.«7K* p-h;i/X>7JI/*>8t 10-*>7 7-^;P*>Bfe» 
»7 A^^CDtg^ftjSS^^^Vjf &nS^, $ & fc«*«N. N' ->>->^ DA 

15 CtlSfifcfe (VIII) 1 ^WdttUT^ 0 . 1-1 O^r 

)W ifrl£ls<\*®0. 1-5. OtJWSViS. 

iigteiI3?o~2 o or, $?S:L<teo~i 5 o'CTfcs. 

(ix) xa^fiff©^, (vi) tte&Sfci (vim t 

Zyt&Rfo (i/>i^>X (Synthesis) , 19 8 1^, 1 - 2 7H) *mmh 
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tt&m (VIII) btt&® (VI) t*. 7 )Vtf >*>>x3S)k 

<k&M (VI) ©tefflite, fl^ti (VIII) 1=EMZMV, m&^U&S* 
Ztiikte® (viio i^;wc*tu *&ifcnL*&5*)k #*t,<f*»ifcv> 

^>ifX hiHX v 

15 ^O'VfrtfX ^*tf>ft£©&tezK*«, N,N-i?^^*M7$ b\ N, N- 
^*^;i/7izb7S h\ ^^?^*'Jy^ hU75 Ffc£©75 HIB> 

'^pd^^x £dd#;i^ raJftfl^*, i,2-^ppx*>&£<z>ap 

u?ii o oms. 
ft^ti (i-i) tt, £&*w*£££fliv>Trt;£-4& (ix) ®xxT-;wi* 
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*busA*b*s/b\ ^-busAxb+^p, ausas 

Hr/b^PfcgofcJ^^a^s/FW, hux^;i/7$x -f^A-;k 

*^ A 7 5 2 CD WMiMa: 2 jWI V> 6 ft* . £ ft 5 tt^ «fc 

5 ffc£$ (ix) i*;hc^lt*9 0. 5-1 o*;k ff*L<ttJloo. 5-6^ 

7-;k x*/-;k ^D/V-Mt'©7^n-m ^>if>> h;kn> 

m xb5fct<n75X 1, 2-5>* 

b*i>X*>fc£©X-7\>VSI, H,H-^^*M75 b\ N,N-5?^^7 
/feb7S b*&£©7^ bm ^DD^^X ^DD*^ 
l,2-^Dnx^>^£OAny>^^fc7K^ 7irbxbU;k ^ntr* 
15 ^h'JM^h'jm 7thX *3\>PX9\rt^b>fc£©$rb>»k 

EJ&l5ia«»»l 0#~6 0I3IHU $?£L<tel 0#~1 2HtKn?ifcS. 

jKfiftttau?- 1 o~2o ot:, $?£ixteo~i zo'ms. 

20 

*$69J©fc£4» (1-2) f!lA«^T©S^2 , r^^n§^S*fe« 
£ffo£2 
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Ra 

(1-2) 



fc-&m (X) £<fctf (XI) t4TffSRSnTV^t>©*MfcX^T?*, itfts 

(xii) )ts (x) tfc&fc (xi) [5£*K L'ftRftS&K 

L^s^ns rjKJttSj *JkFD+^*©»^ (vi) a>5flr&* 
(ix) *tttr*^*iRltt©^ttk:«fcD, fc^fcr (x) (xi) 

io it^m (xii) snarr-sc^an!**. 

7U -)VX)\sft~)V**i/£(Dm&, fc&to (VII) (IX) £®jg 

-rs^rfetra*©^ttfcj:D, fls^* (x) (xi) frzit&m aw 

fc$m (i-2) «, ft:^* (ix) -h^iftm (i-i) *«ft-r*^r»i 
w*©^rj*fcj:e), ffc£& (xii) #6«frr* 

*«W©ft^« (1-2) WU «^tf«T©R*^3T*$n«^*fctt 
20 K&iS 3 
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M 





CHjCOOR IS 



(XIV) 




is 



Ra 



tt&m (XIII) £«fctf (XIV) fil&IKSnwat>©fcMfcA^T** * 

(xv) tt, ft:^* (xiii) (5£*K B HiL&ftfc^CBJfc&SW 

5 bT^Tfei^^>^>^^^^ (XIV) CiW* Mte&M£> B 

15 e>n^o 

M&fr, AyWA&fa 6*1-5. (XIII) I^MZML 

20 RJsKCTSttft»J»SfflViTff5©^fiJ"C»*. C©«k5feJSl 
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yntf;i/x-^;K ^7x-jVx-f;K 7h7kFn77X 

X 1,2-v* h*>>X*>&£(9X~7VMS, ^DD^^>, ^DP^A, 
5 Mfc^t*, l,2-^DDX^>^£0ADy>^fb7K^^£©^*fc 

OfcUU#&l 5 OM**. 
10 (1-2) tt, ft-&4fe (IX) *&ft^<U (1-1) *«3fir5^i*t 

H*©;er8clCj;D, fc&m (XV) ^5«fi"T5^a:t)T?#5. 



*nmW£r® (1-3) tt, #!*I^T0RJ«4T!wSft*#ife*£tt 
15 £/£5£4 




Ra 



(1-3) 

(XVI) (XVII) ttTtfR^nTV^'feCDftMfcA^T!*, * 

ffrSfcj (XVIII) feu (X) t{k&®) (XI) #&<fc£to (XII) 
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t^mtmmo^mz^r), (xvn t<t&® mm tzm&tz 

fc^m (i-3) wu its® (id frhfciam (i-d m^t^mt 
mmv-jjmz&v), R&m (xviid frzmmtzct&ngz. 

*mW<D4k&%i (1-4) it, MMmT<DKfo&5TZmZtiZ>Jjm&tcU 




10 (X) &<ktf (XIX) terfrlfc^ftTV^fcCD^afclA^T^ 

fls^ft (n) its® (x) (xi) (xii) fcaijg-rs 

■xmtmmvjjmz&r)^ ^® oo £<fc<&4& (xix) t*»a-r*c:fcicj: 

15 (1-4) te, ft£t> (IX) frZik&m (1-1) ^5t-r§^«h 

TO^fefcio, (xx) ftzm&tzcttfugZo 

XftWOikf;® (1-4) ©S^E^-N (R 14 ) - (CH 2 ) m*-l?& 
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(XX) Ra 
[ E 1 =— N (R 1 4 ) - (CH 2 ) m Z -] 




[E^-N (R 1 4 ) - (CH 2 ) m 2 -] 

(x) , (ni) (nun fcifif$.z?iT^z>'b<D*®%\z\^ 
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(xxii) «> Q&m <x) ttt&® <xi) frzit&m am *«as-r 

SftTft^tt (X) fr&ttftfSZlifeT**. 
5 ftl£4fe OX) <D?%E l tf-N (R 14 ) - (CH 2 ) m 2 -T$§{^i{l 

fl:^» (vii) (viii) ^sft^tt (ix) &m&Tz*&tm]&<D% 
&*m>T, ft&m (nn) tib%® (mn) ^6«ftr*i:t'bT?**. 

fc^lb (1-4) ©SSE^-N (R 14 ) - (CH 2 ) mZ-T&Zfc&Wl 

\ts K&m (ix) (i-i) %mm?zjj&tmm<Dj]mz&r), 

10 E^-N (R 14 ) - (CH 2 ) m 2 -r$>Z>fc£® (XX) Cifc 
20 n;k ih^r^McMf) , 7x-M^^*H-;K C 7 _ l0 75 

25 i£v>u 3 matt?**. 

^c 1 . 6 7W;i' ($**.«, *3^k x^;k yntfjk -<yyntrji/, ^ 
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nzowmmtbTte, /\u?>m? mm* 7«;i mm, svm 

X3S>k tert-^l^) * C^eT'J-JV 7xX;k 

*LTViTt>«kv>c 1 _ e 7;p*;p WX\Z* ^Wk.x^k yntr;k <fy 

rh7kHD77-;K s/y/Pfc&WB^etts. cnsowmsib-n*, 

(HAtf, *^;k X5^k tert-r/^fcg) , C 7 . 10 77m (WA'wr* 
is **>$Wtt2) , c fl _ 10 7U-;w 7xx;k i-y^iaE) , x 

(1-1) , rt^lfc (1-2) , fc£-&> (1-3) &£ZMb&m (1-4) * 
25, £n60Rj&£l,TW\ *T*lfc<t¥fcgl4, 

1 5#, 1 9 7 7^ tfl#£HJ£) ^i:fc|B«07j^«ffi$n^. 



*ffc9raBV>&n*fc£*«U -tl2Ufc»jfi^^M2 002-26545 
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7^, ftR 2002-212171 0 0 1-2 2 6 3 50§, ftM 

2001-19997 1#> ^2 0 0 0-1 9 8 7 7 2-^ 0 0 0- 

8 0 0 8 6^, #12 0 0 0-342 6 6^ #H§¥ 0 9 - 3 2 3 9 8 3 

W0 8-3 1106 5^fce\ztm<DijmzmcTmmT5z.ttfx»%z>. 
5 ±m%mz&v), mmmmommx^n^m^z^ nmz^xm. 

\z$mvx%&<, '£rciM.£LT%-<on2>m&Mz. nrnzm^xmrn^t 

4&<omzmm-rzcthr*%%o &< vx%p>nz*mm<Dtt,&vai£rz\* : £<D 
. mt> &%HD^&®mm®* mm. mumm. *n 

^vpyyj-mz&vRmm^mk, mmTzztftx^z. 

^77vxi/^-> n>7*-v-mtLT&&?%m£\zn, mm\zxr). 
tfiiBo^ mm^mz&v^nznzmm'rzz.ttfX'gZo 
<Dfc&mtf7"t^fax*$>z>M&\z\t, m%®K¥ftm^mz&r)sw-Bt.T*Rfo 
'\zftm?%z\hi)txizz> 0 
15 *mm<D<kf!imz&ftm&mm&TzM&iz\t. zwm&m^mvMf!, 
&zt*n$<DM&®<Dm'£b*%w\z^£n%o 

*ftm<nik&m\*m®jm 3 h, i4 c> 35 s) mx^znx^x* 
m<Djj&&zwttn\zmcz%&&m^xmfe-?zzttfx%z>o 

mW?Z>%tetf$>&) te> GPR4 Og£#$j|gf8gj5f^ 4#fcGPR4 0 

25 ^gp r 4 o ^wmmmmL v < &g p r 4 0 f^si^j<h ut 

#IP>liO<b^£^£LT&5gf£tt> ng¥Llb$i 7yk 

aax*-, kys?, u-;k fcM*) k^lt, 
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«n&GPR4 o&®<mmMWftm%%VT^z<Dr, gpr4 os*#*t 
*mw<D{t&%i*tti,x-&z>m.mz> mxu, m^m. m^mm 

ujits mmmwt, <i>7.v>vmm am) mmm. -f 
20 ftmvftfe&mz'OKTte. 1 9 9 9mzB*mmm*£ftt>%r?ttem%. 

ifil 2 6mg/d 1&±, 7 5g£P:/^«&£?imi& (7 5gOG 
TT) 2l$|t8i[ (l^lilJfilllil^^S^Zi-XM) ifi2 0 Omg/d 1 
25 Igfc&jfaaMI (#«^(ci5^^^;Un-7:«^) #2 0 Omg/d 1£Ukzh> 

H (MWUtfc£#*^;i<3*--**«) #1 1 Omg/d l*«SS;fcte7 5 g 
&a7Ftf*Afl?tti* (75 g OGTT) 2 5NHi (»IMl*lC*«-*if;i,3 
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t 

n-Tsmm «tl2 6mg/dlH±Tf*0, fro, 7 5gin^F^tM 

• n®2mmm (%>mikm\z&ttz!f)V3-zm&) #2 0 omg/d isu* 

10 5^;l/3-Xgg) #1 2 6mg/d l*3iT&D, fr^> 7 5glP^^ 
*Afttt*2ttlRllt (MM^WS^Vn-X^gO #14 Omg/d 1 
EJU2 0 Omg/d 1*11 fcaWKIRT**. ADA0»§fcJ:n«» 
£Jtl$AftMft (M«fC*5^^n-X«) 38*1.1 Omg/d 10U1 
2 6mg/dl*i©^MlFG (Impaired Fasting Glucose) <h0?.£. 

15 — 13, WHO©*#rlC«J:nf& ilFG (Impaired Fasting Glucose) (Do 

g) #1 4 0mg/d l*arc*32R**IFG (Impaired Fasting 
Glycemia) <hP?^« 

20 a, tftlfgfttt* I F G (Impaired Fasting Glucose) ££1*1 FG 

(Impaired Fasting Glycemia) a) 2 ?® ■ femMtVThm^ZHZo £S 
\Z, *%m<D<k&m& %RMs Wmmmig, IFG (Impaired Fasting 
Glucose) £fc&IFG (Impaired Fasting Glycemia) ZWWtffi^VMM 
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, mm* tetmrnommmMtLftrnz, mnftxte 
#mom &%m$-®) \z^ \z&*-t ^ctras. 

# (*»WOflS-&*} <hLT#*fO.O l&Hb»3 0ig/kg#M, ft$.V<\t 
mo. 1&V>U*92 Omg/kgftEfc* 3eK:#S:L<tt»lfcV*U©2 Omg/ 

^mmommomm\zm^nTh^^m^mz^^n^nwtvx\t, 

watz&vzm&M, mnn. m&Mx&m*ai> $>z>wmftmmz&tt% 
mm, mmmmm> muitm, mum* mmMmtmmikmmwmtfznz. 
ifcj«aifc«c, &*0firjwa}, aafta, -iraa, ft***, mmm 

tt^jwtUTtt, wMtm&wu-T^ est, d--?>- h-j^ 

20 hu>, t HP^->^pif;i/*fe;vp-^, hHP+^Pt!;i/^^;i'ir;vp- 

->*^;P-fe^P-7.;*7 A> *;i/^*/^^;px^-5=-i*hU«>A» L- 
25 b Hn*^DWWm-7*)WI«f6ft*. 

p^-;k p*tjsu h^nnj/i, *u-^tt^tnvf&n*. 



WO 2004/041266 



96 



PCT/JP2003/014139 



10 n*. 

StUftlffltUTtt, fl&OKflnttft* 7X3JHf>», a-h37in-JV 

20 wf&n?.. 

^ wra^ tMMWRU f«mau fls^«tt«, ft-&i?&S!U tummm* 

ftommmmt, tumm, &nmm* susm*. m&mn. 
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mm, mt&®n> mmmm* v&*>m* wsm 

x-^-f^ffl«nwtt#3a:£jwifcwren*. &T©t>©/»tf 
a. 

UfctK>^U >Si5iJ ; -f >X U ; 7 a * a >-f >7> U ; -f > 

^'J>075^>h*fe»R** (09, INS-1V) > gD-f>7'J>» 

15 T K >ft£D , k^U *tf>(Reglixane)(JTT-5 0 1), *h^y*!/ 
XNetoglitazone) (MCC- 5 5 5), YM-440, GI-2 62 5 70, 
KRP-2 9 7, FK-614, CS-011, (rEJ-T-CCCMtt-*^- 

TO99/58510 fcB*©fcfc* <0!*.tt(B)-4-[4-<5-*^;i/-2-:7x 
20 x;V-4-^^U-y>j;V^ h*>0^>5^2MrW §;]-4-7i->W) , 
W001/38325 £BSc©fb£-4*K ttifVflf—JU (Tesaglitazar) (AZ-242) > 
y%?V?1f-)\' (Ragaglitazar) (NN-622) , BMS-298585. ONO-5816, BM- 
13-1258, LM-4156, MBX-102, LY-519818, MX-6054, LY-510929, JU&\)9*S 
>(Balaglitazone)(NN-2344), T-131 THR-0921) » a-#)Vn 

25 i/?-Vm»M W, tf!fVtf-Zs 7*;H?-*, §^Uh-;k X^^U 

U^>?^b\ 5fU£r52>K, ^nj^n/uH, h^ifs h\ 7irh^ 
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5^^U=:H*fctt-€-©*;i/^A*7K5ftlft, tf^U-H« , GLP-1 
gMT^Xb IW, GLP-K GLP-1MR&K NN-221K AC-2993(exendin-4K 
BIM-51077, Aib(8,35)hGLP-l(7,37)NH^ CJC-1131^3 , W/T-PW?? 
5 I VEftjfljJ (09> NVP-DPP-2 7 8. PT- 10 0. P 3 2/9 

8> P93/0K NVP-DPP-728, LAF237> TS-021 *K 8 3 7^~Xh (0!K CL 
-3 1 6 24 3, SR-5 8 6 1 1-A, UL-TG-3 0 7, AJ-967 
7, AZ40 1 4 0^) , 75U>T^nXh (#K T^AU^F*) , * 

^;l/^jrf>^$iM^) , SGLT (sodium-glucose cotransporter) WMffl 
T-1 0 9 5f) > llB-bHD^>X^D-r H5*tHD^— tf|fi§ 
£g (M. BVT-3498^) TS^^^Sfctt-eofMMH* IKKE^* (H, 

as-2868#) , v?*>mi®&mm. vvv7s*?>gm&mm 

15 (W001/25228, W003/42204 fB«Wb-£#K W098/4492U W098/45285, 

W099/22735 ta*©fc£*MP) , tf»ttfl5* (#K Ro-28-1675) 

lAJH/X^yh, if^VT^yK ^JH/^^^h, yjtfVTs 
20 (SNK-8 6 0) , (ARI-5 0 9) , CT-1 

1 2m) , nu^mm^^n^rfDmiam m, ngf, nt-3, bdnf\ 

W001/14372 KlBftO-JL-D hD7^f >M$i • frm&MM (fl*.«4-(4-£ D 
d 7 x - M -2- (2-* 3^-1 £ ?V U ; W -5- [3- (2-* ?J|/7i;^i/)^n 

tf;w^-^y*-;^£) ^) > yu^>*i— fc?c (pko e§|£ m. 

25 LY-3 3 3 5 3 1f) , AGEEt^l ALT-94 5, tfY^X 
tf^h^r^X N-7ir^f7 4 /»J^^n5H (ALT-7 6 6) > 
EXO- 2 2 6, ALT-71U KUHU> (Pyridorin) , tfU F*tf* , 
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V*bZ9?>2mfcfiWj& (BIM23190) , 7$ b-^->^JH/^al/- 
5V>^*±- if-1 (ASK-1) &*IS«##tf!S>tt*. 

(09, Jyn^z^y, 5s>rtz*9->* n;u^fx TMi/Ax^x 

m , X*7^>£fifcS£3§IS^3!f (09, TO97/10224 fcfB«©fc£fc, 0M.ff 
N- C [(3R ) 5S)-l-(3-Ti:h^>--2,2-^5 1 ;i/yPtr;l/)-7-^DP-5-(2 > 3- 
^ h^7i-;W-2-t*y-l,2, 3, 5-fh7k Hn-4, l-^>^^1ft! 

>-3-r;n r-fe^w e^u$>>-4-iw&£) , y^fy-vmt^m (09, 

10 ^1f7*:/7-K ^D7>f^-K ->A7^^5-h> 

T^yj;^) , 7>^T>-» ii mm (09, W)v?>, 

#>xi^*> yv*rtt)V, xynw> 4 

i, 2, 4-t^s?ry-;H-f ;w K7i=^k^] j>ww-2-x h**>-iH- 

X7xi?trx TAP^tfx x#xs?tfx x*;we?bf>*) , #axs?> 

20 ttJEKtatbTtt, 09*fc£*1S&#i]!B«3i (09, r^7x>7;i/75X 
7x>7^75X 7x>f;V5X '77b75>, 7>7x77 ; 6X 

*>7i^$x 7/x-;i/7/P/^y-;pra >, £p^>vV 

y #X ; MCH^^^H (09, SB-568849 ; SNAP-7941 ; W001/82925 fc«J:tf 
W001/87834 fc**n<5fc#1M» ;-a-0^7f HYfefii (09, CP- 
25 422935 « ; *>^lf/-T K5##fiftt* (09, SR-141716, SR-147778 

m) ; 11 0 - k Hn^XfD'f h*rk Hp^T— *£Hl#li 

(09, BYT-3498^) S) , iU/^- (09, *JH)X*yK ATL 
- 9 6 2^) , £37^X7. }> (09, CL-3 1 6 2 43, SR- 5 8 6 1 1 
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-A, UL-TG-307, AJ-9677, AZ40140^) , ^7°? K 

&*smmm m> u??>, cntf m) , 3^ 

Xh*->7^Xf.(fl, U>^HJ7*K FPL-1 5 849*) , &ft 

«iffi« <#k p-57^) *##tfe>ns. 

^7^ 5/9u*>9-TW* b'J £P;V*^7^h\ fc: Fd£dd^75> 
-f>^A5F*) > 7\/irSl*> -fVV;Vtfb\ X3^U>», tfWx 

<1*>*-7xPX <Y>*-P-f*> (ID*), 3D--Hif 

25 TfeIL-1, IL-2, IL-1 2fc£<D'(>?-a'(*>mf)m£V^o 
&&mmtLT\t, m«7XbfUX 7th75/7xX -f>K**~> 
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^;PxAU>^-bU^A(dalteparin sodium) &£) , 7JP7rU 

(aragatroban)&£) > MfefeMM (W, *7U*i— if (urokinase), 9^7^ 
— if (tisokinase), 7^f^7- if (alteplase), tr77- if (nateplaseh 
5 ; E>"7 i 7 p 7— if (monteplase), /^f ^7- if (pamiteplase)7i<*:) , 

&&j»2iS (fcK ^jg^Dtf^Xticlopidine hydrochloride), isOZ? 
yWMcilostazol), 1* rniMV h&X^k ^^^PT. b^-hU^A 
(beraprost sodium), l&MD'JV'fttfU 1 ?— h (sarpogrelate hydrochloride) & 

10 #m^^^tbX«, j«^7Jl/77*;^>H^ (alfacalcidol) , 

(calcitriol) , X)l% hx> (elcatonin) , Ir^r*;!^ 
h-> (calcitonin salmon) , XXh'Jt-^ (estriol) , -iy'Vyy^ 
> (iprif lavone) , /IS FnyWiZLj- h U #A (pamidronate disodium) > 
Tt/^KnV^MJ^ATKfttl (alendronate sodium hydrate) , -4 >ts H 

15 D >Hn:r- h U ^ A (incadronate disodium) MifimibtiZ. 

\z?=i>m£VT\*. mz.&\z?s.>vl tf^s>Bi2^^f e»ns. 

ffim&MtlsTte, mX\Z*?W> (tacrine) , (donepezil) , 

'J/Uf^> (rivastigmine) > %5>?S.> (gal ant amine) 

Mo 

20 mm. • m&mmmmt vx\t, mz.\mmy h a lavoxate 

hydrochloride) > SSt^y^f-^ (oxybutynin hydrochloride) , 
y*u\f.^)> (propiverine hydrochloride) ##^tfsn£. 
^B^gf^LT^ Tir^;VnU>xXx7-ifffi*IH (0!U 

U— ^ (Cancer Research) ,^4 9#, 5935-5939 H, 1989 
, 7u?xf-u>mmfc (08, ^yx^o-;i/Tirx-h) C^-v-^ 
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)V • irzf • & U— ts)V ' -tynuV— (Journal of Clinical Oncology) , B 
■ lim> 2 13-2 2 51, 1 9 94^, »RXfn>fl« (W» fWD" 

5 iZfVT-Ji/a. • — ±> • ^ • (British Journal of 

Cancer) , I6 8i, 3 14-3 181, 1 9 9 3^3 , J*«*;^>, IG 
F-l v &5V^l^St£Mg^5E^T&5TNF-au LIF, IL-6, 

SSfc, $ftl^J(H, ALT-711 ^), Mf9^3KK(M« Y-128> VX853, 
10 • prosaptide^), ttS^fcCflK f>^5>, T^hU^UX -f^^ 
5>h IsiXfvfthm 9*M15», hUl/7 9 ^;^ (Trileptal) , $-7 
7 (Keppra) , '/*?7> (Zonegran) , +7tU> (Pregabalin) , A 

-a-fe^f H (Harkoseride) , #;wr?ift!» , #HFSEMt& .(flU 

, 7W3'J>fl#'J^>Fi, ABT-594), X>K«feU>MF 
15 #&$il£ ABT-627) , ^ / 7 $ >«l t) &#IBSli (0U b^HM, Jfr 

n^y^y mm) , a 2 g^#f£ft£S (fli, zu-vy) , (W» 

*3 r 1M5'» > JfiRFSSf* (#K ^>7^7if tf» > *X*^xXx7-i£ 

R&& (09* ^Tt7-fJW > ' H-/is>s«#f«ft* (flu 7# : E;i'7>r 
25 (2) («§£, fcjecT, *mw<Dfc&®t&m~?z>M 
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(5) *5tm<D{t&*i£ftmmto£*ftRt&z£K.&r)s sn 

& £©«nfc3**£»S Z. 
5 #&$©fc#&<h#fflliS#j£M LT^fflf 5 £ £ £ r*%^©#ffi 

*»E©#JB»©«yiifc:IRLT«U *»W©ft:^»fc«ffflSMb©«!#RFj|ltt 

io v>&nw*##»fcJfmT.tf<k<, «#;p-k mm. ®.&&t> 

nmz&Qmgm&rz z. £&-?%&. 

£m%mfa£i)Wfr&t>t£ftTKft\f&\,\ z.<D&5tsi&j*%m£VT^ w 
(i) *&m<D{k&®£mmm®£*®m\zmmkLTftt>tiz>&-'(D 
is mmon*. (2) *»w©ft**i:«ffflsi«t*»i^fc«afl2i / T#6n* 
2a©sM©EH&#«&T©iws!4s (3) *&m<Dfc&m£&mmto£ 

&m fcttSWtl/TfcSn* 2«©g«!©W-«:4FftlST?©«JIBUIft*VJT© 
8^ (4) *»9!0^*^ffl*^a:«8ij^te»IBI^bT#in*2a© 
«5W©ll3&:*«!#i!SKT©ra^#, (5) *»«©fc£*£#/BI|}|bfc£ 

20 jm* iciaift;uT#6ti* 2a©«»i©*^sa#jiiin?©ijHiMt**v>T© 

25 Tmnm&to> tozmm yjjv&n-Tj . ft*,* 

««i:Lfc«»c, .«pwx»*«pw mm. is. \z&± 
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5 CD«SSfcffl^6*iT*)J;^Rr4WS, StBMbSlK *fiS8, "H*^ »*HH* MM 
10 ioTftlf*^ a*«Sf^#fc#bT»0. 0 lfcV>bl 0 OAftX, 8F 

a*> bT#a o . o i v i o o mm%. & * t < \m o . 

arr*a*» m%mm£mztti>Tmite^v9 9. 99m £?£b<«i® 

20 flt©£#**C±V>. 

(Tween) 8 0 (7 h7*AS^Hi«, #S) » HCO 60 (BfttrSXJVX 
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m s mmn m> v>n&zt : t(DyMv&m& ^x>«rot©t;p* 

U6JK4M) , ^3gfc#J (09, Jftfttf-HJtfA, Stffc&UtfA, 7>zh-JK 

y;nfh-;K 7F**t$) > pHMtta (09, got *«fltf-HJ*A*) , 

io 

K&ffl (09, #L», ryzfyuz) , $«39 (09, x>7>, M^*^ 

> *§£-89 (09, x>y>, T7tf7^A, ^tf^v^^Hr;!/ 
Ut^>Xfl/>^<j3-JK y-f— > 8 0, F6 8, -feJl/ 
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t&, wjta^^A*, •k;vD-x^##, tf--;ws^#;, 7*u;m» 

10 »tttt*7-f^D*y-fe;WW»4, B#&»©#tt, TIB (2) fcwTjfr 

20 en &MM#&TS j t(Dmm 
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)VMi&<DmmZ0. 5-5 0w/v%, $F£L<te3~2 0w/v%»b 

*) > mum w. mti-hvv&, jut^usa^) , &im m. 
15 jfln&nsiteTne^sna. 

&l#r!l»> p H8S!fflSS«l©^iinJC* 0, pH2-12$ftU<ttpH2.5- 

a#ffl*»*tt, ^tflOO-12 1 13©&#T 5-30 ^KJBEHD^ScS 
25 *r*©#*<kV>. 

[2] ^»fefi^XttiifiCftil?PJ^<kDt^<DPSg 
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t*-;i/^i/- hfcg©#y t?x;pxxx;M§t 7# y y;va# 
a^#> *^;M*#yi/-h#a£fo ih^i/xw^^'ji/-hA> 

10 7#y;nk #y***y;n&, ***y;i'fc7JM i ;i'7$Faafcffc tfy 

Ot^yjM**^) x #y***'Jl'-K $U**#y;P7S h\ 75 

;7^w^^'j^-^m #.y o***y;p*7>bFy h> , ^ 

y^$>/M**y W-b^S^ £0fc>tt:*-1 > F^yhRS-lOO, R 
L-100, RS-30D, RL-30D, RL-PO, RS-PO (7#U 

15 jvmx?)V - **?y>7 V)vm**fr - %$7$ V)vmmt b u >wv • 7> ; e 

;v • 7^u;v»x^;i/*a-&#) &£©3--f Hit (d-a • 77-7 

a^>h;git) fc2©«fc«N JBJ»»^U'feU>x 
20 Xx^K /l77^>»i:©7-y^m #U -fe U >Jli»MxXx;Mg## 

en*. 

y^-jw*b<, l^©i5^m^4^^^ii^ / >^<^ 
©+tt«*^a^**<^*»tt©«wt«*^T*#u^-^»*t^. 

25 £©J:3fcatt©*H****rU pHft#tt©W»*w-T#UV-ibTtt, 
fll^tf*-^- (Carbomer) 9 34P; 940, 941, 9 74 P> 980, 
1 34 2^> t^)X-#7J)V (polycarbophil) , #;l^£A#y ##-7 
(carcium polycarbophil) (KIIB«:^Tnt>B F^y HU y^ftjH) , 
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;way3-io3, 104, io5,' 304 (^-rnhmytmm m 

£bT«U ^^t«y;i/7>> x^XhUX 7)V¥>WtT)\>* 

10 3 0 9 0 % 

(w/w) > #£L,<fcti®3 5&V>bifi«)8 0% (w/w) , L<&$ 4 0 

&^L7 5% (w/w) > |^}Plf4^UT-O^W2!8«*93^:^L,ii8«j3 0% (w/w) , 

15 (t/i)KT, #£b<tt#g5~ift4 0% (w/w) , $5fc^U<fi*!)5^3 
5% (w/w) £CT±fB% (w/w) t;&I£Httfr&gig (M. tK> 

i 

i. xM*£t*m<Dmm. 
25 n*. 

0 0 0 #in, b<ft$5 0 OfcHU&l, 4 0 0 MmT&5. 
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mmu m&m* mmm, mum* sfc*ft;»<f*»*u msMvmis&m* 
mhm&mkttEKL&omm'z. 
ioititin mo. 5m*v®9 5% <*/*> , ^*u<«^5.o^ 

L®8 0% (w/w) , S&fc#*L<«iB3 0fcV>b#&7 OX (w/w) 

5 «tc^*n*«»?aibTe, fl*.«a*N sjn 

x^i'oil, ttft'-fe^D-r^, u>@I*;p^a, n->z*-tt 

A(Ac-Di-Sol), »»a*'Jlfn;HfD»JH> <*D*#fc?F» . 

t Hn^^^atf^-fe^o-x (L-HPC) &£j&tJBV>5n*. ^fe, fcFn 

25 ©*«#yBT*, J E-©WIH t £RM& 1 0 0/tmfcHUSl, 5 0 
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afcttssae^afcbT»5», *x>&, 3/\^i, 7-?;nt tw>»* 

*Mf*Rfc»UT»l&Vit*&l 5% (w/w) , KF$L<tt»lfcV>L/»l 
0% (w/w) , 3&fcff*lXttft2fc:V>U&8X (w/w) 

II. «0««0Wfc,J:*#* 

wrens. 

20 wmnvmm&s « <wi«i©«EWi***fevo \znvxmi^vm 

9 0% (w/w) , #£L<te$&5fcV>b&5 0% (w/w) , 3&fc#*U<«*5 
5&V>L3 5% (w/w) Tf&S. 

25 S*Jt) fct lfcV>Ll 0 0%©l6ffiTgftSii-£C£#T#. «F*b<J4l 

us 30 ltwu *^*tt*n«»«rr*t)©T 
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/ >> 7-feKxHJJk ZuuftfrA. *7U>!?U7<1 

<D®mtvTtff&is<m^t>n%o torn, >&^T*&n\mmmwL*fo&mffl 
5 tts^b©fcje>fcfi5K, #x>m> nA^i, 77ji/i, tw>i&^ 

15 V*. 

20 mm^vmm cot, tta***) *^A/wr*> 

->x*-3% tta-t^o.-x ambjfc omo rHtjvpHioi^t*) > 

M« T>xh-;K MffcjC^r.-fK, RBIT^^^A, ft 

4. 5~$9 9. 4w/w%, »*U<tt#92 0~*$9 8. 5w/w%, 
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ft£V<\t®3 0H89 7w/w%t?^6. 

a mmm&m, ecg-sosk ^p^^p-x^hj^a m^f* 

Mfcfc OHO m. ^nx^tTHV (WU*. BASFftM, n 

io *a (**mit$g, x^x^p^^), s^«{bx>^> (mm <m m> 
pes) fc£7WB^s>*u wu**t&mvTyi*. mm. &z>wm*mi& 

\ziaxx. mmz£Y)mMmmz&^Tmm<DWiiMWZ2*>\z<£/ux^Tb£ 
v^. ^oi^^jo^jtbT^ mx\m^m mxu. -> 3 #> -tr^x 
20 T^ifTrfA*, ^^;i/-fe;vn-x> t KP^^Pk^kte^p--;^ t hp 

n'JHX "7*;i^x f^xh'j^^), mm (mx\t, #ux^u>^ 

xp>w (b*7xd^) k (mfcf> r;^;nife^hu^ 

ij *^>x^>v ;nf * >Mfrsixxx;k #y ^^x5 L w>b^i/jftsi 



WO 2004/041266 



114 



PCT/JP2003/014139 



\ts vmu wMfti mmu nmm, tobwjw&£*ubv>& 

d © «fc 5 k e> nfcafcttttw t ®m&9m t wu * © * $ a * was 
25 *^tttt#u-7-» ^Mimu^omm^rnvx^xh^o sit* 

!ftJR£*»fcU 5H*l*3?!)ffl*fcil5«>afcfc>fci3 -^Ht^ HJ >Xte/3 
-^D7^b'J>Hi# tHP^^^Ptf^-iS-v^Px^Xh 
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;k ^^b-^, *y*D-x> ^u-feux mmtez&mfzn, mz^> 

&«te#U k*x;i>t:aU FX &K&7k3iBt 3i&> U>BSx;2j;w^A, & 

t Fn^>ynfc!;M5^Hr;Vn-;0 > -tf^X *$tex>7>\ #U7 
|JX5 1 1/>^|J3-;K #u tfx;nfnu H>, #U #-#7^ ;k 77>ruW 

#U7^u;i^ t;i/^>si^ -tr^x #;k^x*3^-fe;i/n-;^ # 

Utf-;i/tTPU FX #Ux^i/>^Un-;Wi£jW£bv^ #k:bFn* 
*XX M«SESI^hU^A^^*^fe»n, #x>**>7X3;Hf>»** 
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sfcj&w, KftKjhsi, mmu mmn. iarmmEowatm*to%x 

10 1/>^U p-;l/fc£©^UP-;vm£^W£i*fcD, Pft©ttlft7'fx>^ 
2#-7v-YtzEv>mftftgrz^-tem% '(0*b<ttl o-i o o 

-t©iwtt#^5&5B#«©jB^«:a^ao*«*wr5ns. KUM**m, * 

20 ^||©^^*fctt#ffilltl&®^^«^»bfe^t*>6*^$nT^ 

SH#tt©R«ftric«3&^6»j8l*WrscitK:«koT#&ns. 
25 />*&&UCfc:**;t3 (psylliim)a : Mefet*©»<»tt®aiSeb< ttttfttt 
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5 L-77-X L-7X/15*>$, L-4W*5>lt L-kh*P-> 

7>K-X^^-;WKft©FD&cy;l/-2^6mcFD&Cl/y MO* 

Hpsarau ?x>gt seal, y>»* «fflt*«k^TW>**«**n*. 

3l^^-H-i*^tbT«7X/^l/x-A, 7irX;i'7x-AK^f,mc^^T5 1 
25 ^^ir;Pfb7^ ; E;P7^>^*n5. 

«ayfctt»#»o. i~$5os*%, ft£v<\z®o. i~&3 os*% 
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*pjftrtaji«ttii««»*bv». 
5 ±i3«#»©«ffl£#fc#T*^w*»* »i 0-^9 9«»%, 

©«*§£#£&*■*£*»** #90. oi~i!iioii%, »*L<tt»i- 
#9 5 *iwfeffl©»»£ftK:»*r #ao. i~$9o 

10 m»%, ff£b<«* »1 0~i&97 0»*%Tfc£o «7Kttfi#©»3l£#fc 
#T*£««*90. 1~*9 5 0«»%, ff$l/<tt!5l 0~®3 Oli%t 

TK^tt^ u ^-o)mm±mz^r^mm\t, mo. ih&3os .' 

^Wttmo. l~^J10S*%, $f*L<«^Il~^j5a»%T^^. ±bb 

15 m&m* tr«&», »j^&2©*in»*&ite«u^LTv> 

*s8«©tffliai©##*«u *»w©ft^«.©a!B, ja 

11960kg) -A&fcD, *»W©fls^«*J:WffliMlffcLT, * 
20 n^ftl B$0. 0 l~#9l 0 0 Omg/kg, tff%.V<\$®0. 01-19100 
mg/kg, «k0ff*U<tt»0. 1~#U 0 Omg/kg, iDt)Jt*5 0. 1~ 
$5 0mg/kg£, fcj&nfbfU . 5~»3 Omg/kg & 1 H 1 EI^&RIbI 
lc»WT#«tt-¥*n*. wiBLfc«fc5fcifcMI»*©*#T?3je 

25 g^-rs&B©***^***. 
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tztMzmu&^myimvai kgftm&tcvmo. 001-200 omg, 

&&L<\t®0. 0 1-5 0 Omg, S&fcJPSJlXtt, #90. 1-10 Omg 

10 fc&l#-3B&l*3, »*U<ttlO»-lBa^ J:D$f*U<«l 5#- 

ttl0^6 mWSkft, «fcDSP*L<ttl5##&l '«MWKftK:#ffflail«*« 

0.0 0 1-2 0 Omg/kgS|inS4U »1 5^MHOgPi8:#«3aictt 
^$*lfc*f89iOft;^* &0. 0 0 5-1 0 Omg/k g£ 1 BMtVxmn 

20 *»WTfli^6*i«G*aft*aaw«fe^-aeK (grp4o> «, a 

GPR40I1 09*fc& fc h4>i«?L»r& (Wtfcf, t;^yh, 7yK T 

mj& ttsmik ^utimu i^«j8i!ffli!a, *«9>$*;w\>;*»* #ttioi& 
7>y;wN>x«jft. ^^iig, -t^aifla. A&aij& $ 
mrnisjm. mfmu %Mmm (to, ^d^t-^ t 
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mm, Bmm, -r^^^y-mm, mmmm, ft*®* atm.^®. mm®, 
^) s wm, mmmm, *mim» ^mm, ®wmm, ®%mm, %m& 
m, ^muhh<\mnmm, &tc\z^nt>m$.(omnm, #«ji&*>l<« 

5 ai*^ & mo&fflL m, m®, mm®, ±mm^m, mm, mm, mm 
m mmrm, ±m&n, mm, &mm, mmm, mmm, wet, m 
vm, mm, mm) , #ft m mm, mu ml ?rau 

H©5> m EflU, &J»> ft** '»> ; A* 

m, mm, mm, mrm, ^wnnM, m&m, m%, mm, mm, m 

10 & =F&s HAS, #»!5?&:^fcS**rsMeST*oTt>«fc<> 

£aftT&oTt>«fcV>. GPR4 0tt»«7>y;WN>XftK:K58SL, 

Efll#* : 1 , BBI## : 3 , E?"J#^ : 5 , Efll#* : 7 *fc«E^J# 

15 EJ!l#^: 1, IB^!I##: 3, @3^J#^ : 5, @2^J## : 7£fcftiE?iJ 

9T?*bSn*75/*Eai£*&8 5 XEU, Jftb<«9 0%^±, 

#fgiD3©E?>l#^ : 1 > E?»J## : 3 , E#l#^ : 5 , E3WI : 7 S&fci 

20 irzw&ntLTte, mz-&, mnm^: i> ib?<j#^: 3, Eawt: 5, 



WO 2004/041266 



PCT/JP2003/014139 



121 

D#*u<tt»o. 5~2{g) "ck&ctimti\s»ifi. znzofe&omm 

S-fc, GPR40iLm a) S3?0## : L 8B?!)## : 3, B?8#* : 
5, 83J!I##: 7*fettSB^I#^: 9 T^t)$n^T^ /gtiB^J*© 1 

($jP£U<«, l~3 0figft, ±D#i;l,<ttl~l 0«Bft, $ 
&fcfiF*L<»»H (l~5fl) ) <D~T$;mifiK&V1t7S.;m$&M* b) 
10 : 1 , SH^J#-^ : 3 , |B^J#^ : 5 , E?0#*§- : 7 Sfc»|3^## : 

9T«fcsn*7$/aeHfci£fctt2««± ($?£b<fct, i~3oms 

ft, «fc!9$?i;L<«i~l oogft, SSldff£l,<B*fi (l~5<@) ) © 

7$.;m&mavtt7$;mmn. c) i, ib^##: 3, mm* 

15 rz\z2m&L± ($f*l<k> i~3oiBgE <k *)» *l< « i ~ i ommm. 
7^/mmpi %tc\*d) *n6*a*«&t>-&fc7s/ftKw****r*»a 

Cftmtfi%)V#*Ss)Vm (-COOH) , *;^+5/W-K-COO~), 7 

an (-conh 2 ) tfc«ixf;v (-coorx) ©fanTfcoTfc<kv>. 
25 tf;K <yyatf;p s bb<ttn-^5 L ;p^£©c 1 _ 6 7;w^> fllAfcr, 

£ © 7 x - )V - C i _ 2 7)V*)im h b < \t a - i- 7 * E(Oa~ 
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5 £fgi?J3©GPR4 0 ^©^©XXx^bTte, to%.\t±UL 

GPR40W1 ±|BLfcaB*te*V>T* N*$8©*^:*X>^ 

S<i!)7$yiMi (08*tf» 7i^;wk£©c 2 _ 6 7;k*jy 

10 «»f$n4^bfc^;w^5;i^*«t!a^;v^5>ilfl3bfc"b©, #^©7== 
^«©*ms±©«»£ -oh, -sh, 7^/g, -f^v-^g, 

•fes^fe £© c 2 _ fl 7;v# / -f £© c a _ 6 7 ->;v*& £) nx 

15 -g-^n^. 

QPR4 0©A#«fcl/Ttt, 09*tt, I2?iJ#^: 1 T-igfc>£ft£75 y ^ 
I23AJ£^rf ST^X G PR40, E^J#^ : 3 T^b$*l37 5 7 &8B£U£ 
^■WT/S 7 5/ hGPR4 0 , ge?!l#-Sf : 5 T*^:b£tt575 /itE^J^WT 
3hhGPR4 0> |3^J#^: 7 T-^fc>$n£75 / BMB?!I S^TTS:** x£ ■ 
20 -f1f;i/GPR4 6, E^J#^: 9T£fc>£ft<57$ -/•E^I*** , i"*AAX 
^-GPR4 0S:i*»en5. u©5WXGPR40, 5ybGPR 
4 0, ^-^-rif;VGPR4 0feck^AAX^-GPR4 0 r*B9HfcgBirT? 

thGPR40(i, WO 2000-22129, Biochem Bi 
ophys Res Coramun. 1 9 9 7, Oct 20;239 
25 (2) : 5 4 3 -5 4.7 ^|BSc$nTV^^CDMeST^S e 

GPR4 0©gB^7 p 5 1 H (OT, aWM^FfclSIB?-**^**) <h 
UTtt, ±IEbfcGPR4 0©gP5J-^y^H"e&n«Mn©t>©T?*oT'b<fc 

v>#> GPR4o©aes^©3-&, anaBt©^t«fflbTVi5fiu 



WO 2004/041266 



123 



PCT/JP2003/014139 



JWW&fcfc, E?!i#^: 1, B3W»: 3, E?!l##: 5, E?!l#^ : 7* 

fcteie^wf : 9 T*bsn«7$ y»EH*wr<&GP r 4 o ©au^^y^ 

(Hydrophilic) SB&) T**i^#f*nfc»^ft*tf^^HT»**. 

(Hydrophobic) «ffi*HKfc*0^5 t r 5 «>n«k:fflV>*j:t«JT* 

10 *56W©«^y^H©75 /»©»«, ±El/fc*»W©l/«fe^-»a 
*©t*J*75/*E^©5t>^fc<£*>2 OflgU:, »*b<«5 0fi£Lt, 
«kDJf*L<ttl 0 0fl#±©75/»E^*#«^:/^Ffc£#8 : t:l^. 

WWlCW-©T$/«E5(lttt, £ft&75yaE?llfctt8 5%EU:, » 
£L<tt»9 0%EUi* it)»*U<WJ99 5X^±©ffiWtt**-r*7$y 

15 KE^S^f. 

cut, r£*ttfcBjji©iH::/*HSttj ttt, ±Etn«nt*-r. , 

rnm\zmnv>i'*7*-mm ©as blue £ ra« tcfrfc s c t a*-? * * . 

(»*L<tt, 1-lOflSE *6fc»*U<«««l (1~5» ) ©7== 
20 /fcjMHfeU S&HU *©7$y*E*lfc:i*&tt2«£U: ($?£U<te, 
1~2 0<H@&> i0ffil/<ei-10W*. £5K:SF*L<ttM (1 
~5fl) ) ©7S/fc)WJDU S&fct *©7S/*B?0+©l$fc ! tt2fi 

sa± (ffjuti, i-ioim *Dff*u<ttft0, $e,fc$f*u<« 
25 **w©»^^Kttc*«3^*;p#+^;p* (-co OH) , # 

;i/^>-U-h (-COO") , 75 F (-CONH 2 ) SfcttlXfJV (- 

coor) ©tt*nr*oTt>,fcv>. *3fiW©»^^H*«c*«i£WHc*;p 
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7^ Hft*fcttxxx;wfl2$nTv>*«b©'b*58^©i»^^Hfc^sns. 

GPR4 O^fc^OgR^^HOmtbT^ »SfcfcMft*fc©£SS* 
LV>. H LTtt, (fl&'K, U>H, JWfc* 

15 GPR4.0Sfdif©I(t ±S3bfctb^«S J »«©«JI&*fctta«*^ 

GPR4 0 hV< tt-t©^^^ K $&«*©ttS:&»*©7$ F#©£ 

^7 5>8Hfi, 75/JWWM* 4-^>^)V^^>^)V7)ln-)V^ 
4-*^;WOXfc FU;W75>«HB, PAMfR 4-kHa^f 
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(2* , 4' -$>*h*$/7x:i;P-k}*n*$/*3\>W 7x/+">»JB, 4 
- (2* , 4* -v^ h^y7irjV-Fmoc7$;x5 1 JW :7x/*$/«f 

mm?tmmz&num&*m*v. ^ ^>\zm^mm^r^^^jvy 

5 F££LTft> DCC, N, N' V:/Dlf;Pjfr;M?$M$ h\ N-X 

c:n5icj;««ttftfctt7'fe$fl:«i«»iipa!l (09;tfc£, hob u hoo 

Bt)tt*>fc««7$yn*Ea«tjBic»jo*r*^ *fcwu ^sk^*^* 

15 fcteHOBt X7f^5tHiHOOBt XX5\JW<hl/T& £^C&&&7$ 

N, N-i?*<?)V*)V&7$ F, N, N-5?;WW7-fe F75 F, N-^^ 

S'FfcgOXJM^FSl* fcTU^>, rh7kHD77>^ 
oi-fiH, 7irhxhU;p, yntr:frxfU;Pft£©xHJ;Mg, 
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K**©7£/£©#«£i:l/Ttt, flfctf* Z, Boc, tert-^>^;kfr 

5 *->#;M*x;k -fy#;p^**^*;k#=;P, 4-* h*^>^;kt* 

>> 7 x - ;i/*7. 7 -f y 9^ ;k F m o c & ^ffl V* S> tlS . 

WLfc r;i/^;pxxT-;Hb (fcifctf, ^^;k x^;k 

10 yntf;k ^;k tert-?3\>k >^P^>^;k ^D^'>M >>£P 

;k 4-^hD^>7JHXrJk 4-^h^^>^VX^fJK 4-#P 
D^V^JUXfJK ^>XfcHU;l/X7sx;Wb) > 7xt^HXfM, 

•fe'j>OTKMS«, mfct xxx;Hb*fettx-x;Wbfc«koT«Sif s 
20 #x;^-xh+s/*;p#x;p*fe^©ftft^6«i**n**fe^fflvi6n 
^D5/>©:7xy-;M^»£©#«£fci,TWu mx\t, Bz 1> Cl 2 

-Bzl, 2-xhP^>^;k Br-Z, tert-7*^;^£^ffl^e.n<5. 
25 k^^^^©-! 5^/-;P©ft«*tbTtt, 09* tf, Tos, 4-*h* 

->-2, 3, 6- KUpw^>-£>x;v*-;k dnp, ^>v;i^^>* 

3\>k Bum, Boc, Trt, Fmo c &£#J8V>e>n&„ 

mn<D%)v# iris )im<D%&{tz tilth <DthT\t, m*M. Kjfc-tzmm 
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2, 4, 5-h>J^nD7i;-Jk 2, 4-^-bD7x;-JK >OV* 
■ 7)V7)Vn-)\,, /15-bP7xy-Jk HONB% N-kh*D^^$/5 
b\ N-bHD^>7^K ^ h\ HOB t) ^©XXfJH fc£#/!iV>&n 
5 §0 

-»IC*&-2 0~4 0 , COM«T?^t>n*^ IfeMStC^Tte, 0J*fc&' 

15 7xv-;k 7iy-;K ^7xv-;k **2V"i/-;k 

w;i/^7^h\ l, 4-7**>^#-;k 1. 2-x^>^^--;i/ 

20 ;v$;v£»±ib©i, 2-x^>^^-;k 1, 4-:7*>s^:i— ;Wfc2 

25 ^&ItI^U55. 
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10 n<D7$mtmi6kK:hT* mmvm&Rvx.xrfrfr&nzz.tifi'v&z. 

G P R 4 0 ©^^y? F Sfcl^OlU £#&fc©A7^F©£fi&fcK: 

15 ^\zhL<}*7$;mt&&®ftt*ffie>is^ *ki&®tf&mm*%T%>m& 
offittm^ummoMmtisTit, mm. «T©a) ^e) fcSB«snfc 

a) M. Bodanszky &£Z$ M. A. 0ndetti> (Peptide 
20 Synthesis), Interscience Publishers, New York (1966 4£) 

b) Schroeder &<fcl£Luebke, If ^^KCThe Peptide), Academic Press, 
New York (1965 ^) 

d) *&bw &&ztmm&¥; &it¥mmm& u w&noik^ iv, 205, 

25 (1977 $0 

e) «Saiffi©BI5S mi4# ^^H^ J£iHM 
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5 GPR40$a-HfS#U^^^5 1 Hil/T^ ±|3L£GP R 4 0 * 
3-KT*ifc!fcSai (DNASfcteRNA, ^KfiDNA) 
©T&ftfcfV^&SfcfcT&^Tfc^. U £ * l^al*^ F £ tTHU GP 
R4 0*3-HtSDNA, mRNAf CDRNAT^O, — **Tf*oT"b» 
-*HT*«3Tfe«fcV>. -^iDNA, r^fRNASfctt 

10 DNA : RNAO/W^Uy h*Tt>«kV^. -fe>X* (Tfcfc 

^*T9 rgrPCRt^-o^fflj 15(7), mi&nnJj&ZMttftKmvtt 

15 8slc«ktK GP R 4 0©mRNA^it5^^Tf*. 

GPR4 0S3-Ht5DNAtLTH y/ADNA, y/ ADNA7-f 

^u- ±ttvitmM'mm&*<DcDNA, ±&\sitm& • ma**© c 

DNAM^7'J- ^DNAO^TtlTfe=kVi a 7*f 7 ?>J-fcttflrr* 

20 V>rn*C*r>Tfc«kV>. ±et,fc»Ifi^lM£D totalRNA*fcto 

RNAM#£SH$8b;fct>©££!V>Tl£8£ Reverse Transcriptase Polymerase 
Chain 

Reaction RT- P C RftiUHrrs) \Z^Tmm?Z>Z£>bTZ 

3. 

- 25 GPR40^-Kt§DNAtLm 09*fcf, SB^J#^ : 

2, : 4, |B^J#-^ : 6, : 8 3=fcteIB?!!#^ : 1 0X^t> 

^nsttXE^fe^rrSDNA, *fcfcgB?iJ#-^ : 2, S23W§: 4, 
#^ : 6, 3B?!l## : 8 *fcteE3RJ#^ : 1 0 T^b$*l5ifcgi2?U,i/Vf X 
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Eai#*t: 3, e?o##: 5> ew*: 7*fc«E2W*: 9n%t>znz> 

E#l#^: 2, @3^J##: 4, E8I## : 6, E?»J## : 8Sfe«l3^J# 

EflHHI: 2, @a^ij##: 4, E8I## : 6, IB3W§ : 8*fc«E7fl# 
1 0T*b£ftStt*Eai£»8 5 %£U:> 0£b< «i|*)9 0 %£U^ «k 

^1/^0.7— • 9 u—~>>? (Molecular Cloning) 2nd (J. Sambrook 
et al., Cold Spring Harbor Lab. Press, 1989) fce*©#Jfc&£K:IEoT 

OmM, 0^ L < \$f$l 1 9~2 0 mMT» i&^JW 5 0 ~ 7 Ot:, $?i;U<te 
20 0~6 5TC©*fr*jKf. ^hUC7A»aE*««91 9mMTi&g**tt 

GPR4 0§3-HnDNAtbTH E*iJ#^ : 2 T^:b$ftS*&gE?iJ 

25 E?fl#^: 3*rafc>$nS75yttE^I*^*T*T^GPR4 0*3- 
*DNAfct/Tfck E?>J#^: 4Tat)Sn**tt»E^****r*DNA 

E^J## : 5T^t)$nST5y^E?!I*^W-rS'7^7 > GPR4 0*3- 
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5 DNA&£jW3V>&*1<5. 

□-H-rsDNAtbx^ i 0T^b£ft3&«ga?y£^rr£ / 

DNA&£#ffl^£>ft5. 
^BjOlfP^y^H^n-Ht-^DNAtbT^ ±IBbfe*^^<0^ 

*><fcV> 0 5VADNA, y/ADNA7 y f^7 U— % ±IE L & 

j^S^CDcDNA, ±B3UfeijffljlS-maS*CDcDNA7'1'^7U-, 

15 ±fcVfrmm - im&QmRNAmft*Mnistch<D%%^X&m Reverse 
Transcriptase Polymerase Chain Reaction (£TF* RT-PCR^tlStt 

(1) MFm%: 2, S3?!l#^: 4, BB?9#^ : 6, I3?!l## : 8 £fc&IB?iJ 
20 : 1 0T^t)$n^m»SH^J^W1"^DNAO^m*E^l*#'rSDN 

A, &tz\* (2) I2^J#^: 2> i3^iJ## : 4, I2?U## : 6, E?iJ#^ : 8 
£fc&32?!)## : 1 OTgEfrSn^SE^Jt/WX HJ >$>x>hfc*#T 

#: 5, |B3?II##: 7 £fcfctg3?!l## : 9TSt>$n«T^ /&S2»e>ftS 

25 gpr 4 o £%mmzmm<nm& u $^;H»*£at 

E^J#^: 2, E^J##: 4, : 6, SB^J#^ : 8 £fc«S5?iJ# 
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1 0T«t)$n<5ifiSB?ai:»8 5%£U, #$b< ft»9 0 %EU:, 

5 m*<o?i%o 

GPR4 0S^O^^H G P R 4 0 £B$|BTS^a# ? & 

•5) ^tK3-FfSDNA0^n-->^©^tbm GPR40© 
gP^SBB^^WTS^DN A^^-SflJ^TP C RftlC«koTiiW*r 
5fr> Sfc^5i^^^^-Jc:^E^DNA<£GPR4 0©-g&&5V>te 
10 ^^^3-h*1-§DNA^f}t i bU<«^DNASfflViT^bfcfe©t© 

3>©#$teU 09*.fc£> t^a7-^D-->^ (Molecular Cloning) 
2nd (J. Sambrook et al., Cold Spring Harbor Lab. Press, 1989) fc|3^ 

DNA©&g@3?»J©^&k^ PCR^©*yb, Mutan 1 " 
"-super Exp r ess Km (Sfijft (ft) ),Mut an™-K 
(SMii (ft) ) fc£SJBV*T\ ODA-LA PCR&, Gapped du 
plexft> Kunke imteZO&#'j&0%&&ZWt*nb\Z.mVtt 
20 fc&fcfc Tfrft "5 H £ * . 

#D->fc£ftfcGPR4 0<£n-r ? -r§DNA«g65t t fcO-?-©*t> * 
fcftBrSK: «fc 0 bfc D > U Jinbfc 0 UT«ffl-T* £ 

bifirg*. iDNAttf©5' *J|Hfc»»?|Mft3K>a:l/T©ATG** 
I/, £fc3' ^mmmmm±=l] t >tLX(DTAA. TGA^TAG 
25 £*rbTV>Tt><fcV> 0 i:n&©»9?iM63 H>^»9?»Jh3H>tt, M^fcS 

GPR4O0fI^^^-H W GPR4 0S3-Ht5DN 

A*6BWi-r*DNA»fJtft«DfflU (D) KDNA»fM-*aiS^»S^ 
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^^-tbTfcJu H (W, PBR3 2 2, pBR3 

2 5, pUC 1 2> pUC 1 3) , fe^M*3j5©y^7.5 H pUB 1 1 
0, pTP5, pC194) , (flU pSH19> pSH 

5 15) x A77-^tWf'Jt77-^ VYUV'OVT^ VZis-T 
V-DV*. K*z.uV'()\>7sf3iEOW}®V'()\'7,l£!iV>m. pAl-11, p 
XT1, pRc/CMV, pR.c/RSV, p cDNAI/Ne o)5:M^ 

15 »*UV>. te*tXS/xU k7Ilf*5l^tt, trp^D^- la 

^^t^i/XHSTisi^tt, spoiyn^-, s 

PHOS^D^-^-, PGK7D^-> GAP^D^- ADH^ 
S V4 0 o r i <tBS^1-5«^*5) fci:%ttLTteZ%<D*m*Z>Zt 

hf rtie*S5-r**^»5) ae^ c*vhMfiz-b (mtx) »&] % 

-»Btt«^F Ne o G4 18»tt) 
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mi*>n&o CHO (dhfr") aBJ&£JBV>Td h f r fctettMR 

A • s ytfi-)VUn> OmpA • s^?-;weai&2**, 1&£#VWI/;*J«8*T?* 
a -75 V^mM. Wf>V 9 sy*\ Wlr)Vm\K.Z 

a*> te*w»Tr*«*^-i4* mf a • >-^;HB^J> sue 2 - 5^^;hb 

21 CDcfc 5 £ UTKBHSn-fc G P R 4 0 £ 3 - h*« D N A £^£T £ ^ 9 * 

15 SA, IMWtt&&WBV>&n3. 

x*>xUk7If ©A#«tim i->iU t7 • 3U (Escherichia 
coli) K12-DH1 C^D->-^>^X-^-1f -^>a^;i/- 7#xS 
— • tKX>WX • Hr~7 • If • XL— XXX— (Proc. Natl. Acad. 
Sci. USA) , 6 0#, 1 6 0(1 9 6 8)], JM1 0 3 &>?^Vv2 • 
20 7z/yX- UU— ^ (Nucleic Acids Research) , 9#, 3 0 9(1 9 8 1)) , 
JA221 [5?*— ^El/^rrL^- • ;t-f*D$?— (Journal of 
Molecular Biology) , 1 2 0#, 5 1 7 (1 9 7 8)) , HB101 
tfl"^'t^a5-' A*-f^O^-, 41#, 4 5 9 (1 9 6 9)), C 
6 0 0 Cv^x^tV (Genetics) , 3 9#, 44 0(1 9 54)) 

25 JBV*£>tl3«, 

/WVXJSttfcUTRJu flIAHk /WW-XWX (Bacillus 
subtilis) MI 114 C> ? ->, 2 4#, 255 (1 98 3)), 207-21 
^-fl'* ;M*y$XhU- (Journal of Biocheiistry) , 9 
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5#, 8 7 (1 9 8 4)3 fc£#JBV>S>nS. 

MfttLT\t> D-yftWVCkX -fel/tfvX (Saccharomyces 

cerevisiae) AH2 2, AH 2 2 R~, NA8 7-11A, DKD-5D, 2 
OB- 12, ^Z+h.yftniT-l'ir;^ (Schizosaccharomyces pombe) 

5 NCYC1913, NCYC2 0 3 6, W AXhUX (Pichia 
pas tor is) &£>S><fflV>Stl5. 

&&Sffl]|&<hLTtt, fl|*Jf> ^^;i/XdtAcNPVCD*^«, 
fi^tl-fbiifflJia (Spodoptera frugiperda cell ; S f 3ffl]|&) > Trichoplusia ni 
0^i!8*5f5©MGliifflll&> Trichoplusia ni ©9P**©High Five™ fflJBU 
10 Mamestra brassicae &3fc©iifflll&$£feUstigniena acrea &%:<Dmi&?3: EWm 
V>S>tl5. ^-fJUX^BmNPV©*^ M&#«ffl]iS (Bombyx mori' 
N; BmNlffllia) &£;o*fl?V>£*l5. f fflMt LX\t. S f 9«H 

m (ATCC CRL1711) , S f 2 liSBlia (&±, Vaughn, J.L. 6>, -T> • 
(In Yivo) , 13, 213-217,(1977)) &£#/BV>S>ft5. 

15 smtbTtt, ^-rn©^jto^^vi6.n§ CMeae>, ;M3^ 

- (Nature) , 3 1 5#, 5 9 2 (1 9 8 5)3 . 

W}®mmtvT\t. mxu, v)vm®.cos-i , vero, 

AAX^-jSBl&CHO (OTx CHOMffotftft) . dhf rafif^t 
-rn-XAA7.^-^l!gCHO (&T> CHO (dhf r") mmtMtt) , 
20 V^XLifflJia, TOAtT-20, ^T^XD-Viitt, 7^hGH3, 

x*>xUfcX«l&£msmirr*K:fct fll^fcf, 7u*s-*>y>fX- 

— (Proc. Natl. Acad. Sci. USA) , 6 9#, 2 1 1 0 (1 9 7 2) 

25 (Gene) , 1 7#, 1 0 7 (1 9 8 2) fc£fc|3fc0>fr&K:ftoTfT fc3 £ £ 

7Jl/-^i^f'f^X (Molecular & General Genetics) , 1 6 8#, l 
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11(19 7 9)tzE\zmm<DJjmzUvTntS:5ZLt&'V%%. 

(Methods in Bnzymology) , 19 4#, 182-187 (1 9 9 1) , 
iz-VyVX • Or? • if • i-*s3i-)l • 7*t5- • ^ • ^i>HX • 
5 if • a— XXX- (Proc. Natl. Acad. Sci. USA) , 7 5^, 19 29 

(1978) tea\zmM®%mzftoTftte? z\t&*vg%o 

(Bio/Technology) , 6, 4 7-5 5 (1 9 8 8) UZlzfcW.ttmz'itt'oT 

io m®mm%mn&&'?z>\z\t, mxu. mujimmmsmmmx^mwcfu 

263-267 (1995) (^Mtt^§ff) , «?4 0D5>- 
(Virology) , 5 2t, 456(197 3) {Cf2^©#&f;:fcTfT&5 £ 

HO«k5tCl/T, GP R4 0 ^3- Ht5DNAmt55gI^^^-T 

is »m»3nfcm^##ft&ft*. 

bxtt, a*** aom-*, f^hu>, Rr*ttaw», ~>a£Ffc£\ 
^yhx *if-rx ^x^x^ *§m nv^^ 3 ttatt&^i»*fctt 

25 X5/xUkTJR»ftJ»«1-*IR©»i6tUT», #if 
5/K*^UM9** (5 9- (Miller) , i?*-^ • #7 • X**^U * 
>y * <> • ^l/^ra.^— • ^i^f/f y£X (Journal of Experiments in 
Molecular Genetics) , 4 3 1-4 3 3, Cold Spring Harbor Laboratory, 
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New York 1 9 7 2D d*$?£bV>. ;L£fc&gfc£D:/a^-*-£8fra|s«fc< 

m^n^)v^mm<om^. mmmns® 3 o - 4 o 6 - 2 4 mwn 

(Barkholder) fc/M&Jfi (Bostian, K. L. 7a*>-$>>^ 
10 X • *7 • If • ^>a^;i/ • 7^Jt$- • ^ • Kl>WX- • If • 
n-xxx— (Proc. Natl. Acad. Sci. USA) , 7 7i, 4505(198 
0)3 "^0. 5%^7lf$ym^W«SDiSf«J CBitter, G. A. T'Dv'- 

• • if • ^>a^-;v • TftxS- • • ki>wx • * 

y • If • a-lXl- (Proc. Natl. Acad. Sci. USA) , 8 1t, 5 3 3 0 
15 (1 9 8 4)] #3§tf&n*. ««J©pH»j^5-8fcW»-r*(D^*bVi. 
»«W:a*»2 0-3 5tTit52 4-7 2R*WfrfcV^ &gfc:j£i;T®&^« 

Grace's Insect Medium (Grace, T. C.C., ^f-^-r- (Nature) , 195, 
20 788(1962)) fc^S&ftbfc 1 0 %>>->Jliim^ <OWM *SM£lB;>tfc , fe0fc£j&* 
fflVifen*. igrS&©pH«&6. 2-6. 4lClMrr*©JWi:U>. 
S*r$2 7lCT*?J3-5 BROfrfc^, &RfcJ6&Tj«**l*#fciD*.S. 

5~2 0%<Dti& i M*lkm%'£tSMEM#j& t*M3L>Z (Science) ,122 
25 #,5 0 1 (1 9 5 2)), DMEMHi (^DDi?- (Virology) , 8#, 
3 9 6 (1 9 5 9)) , RPMI 1 64 0«i C^*-±;i/ • ^ • If • 7* 
U#> • ^x-f*;P • 7V->l-^3> (The Journal of the American 
Medical Association) 19 9i, 5 1 9 (1 9 6 7)3, 1 9 9#i& {^U-y 
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-i?>? • #7* • If • • 7*- '• If * rt-UruVK))/ - ^t^X 

> (Proceeding of the Society for the Biological Medicine) , 7 3#, 
1 (1 9 5 0)] fc£#fflV>&n*. pHJ4»6-8t?**CD^*bVi. 

0-4 0*CT?»1 5-6 OPSMfrfc^ &gtafc£T»&*>8l#* 

i 

5 j&0*.5. 

10 GPR-4 0*JW»#*'*V^lil*6ttHJ'r*fclibTW:» 

^L^ii^53a^j;DGPR4oom^ai^*#§^^'H* t 3ii:fflVie> 

15 - 10 0™ft£®nmnsimifi&&tlT\f*Tb&te, «*«+fcGPR4 o 

c0£5\zLT'&*>nrcmm±m* fc*w*»ffiifc+K:£*tt*GPR4 o 
©»s«, &fc&%i<Dftm • mnm*mmzn&&t)itxn us z. 
20 cms ©&»©#», mm&tvT\*, m*®m&mmtsi£<D®mm*mm 

25 -fc£©^tt©|g£flJJB"rS2f&; ^*jM&*»&fc£©$*J&©£&fll 

*> < tx# e>n& g p r 4 0 ^sggufcT^ & nfc*£fc». s^moum 
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10 5. 

iirSft;^ (gp-fe, GPR4 Ofc^f £fi&0U#>h\ GPR4 OT^-Xh 
*£&GPR4 07>*:^~xhfr£) ©7^ y-->^fe£-DV>Ti$rr 
15 S. 

±5£©J:5K:, *^®^^»GPR4 0f^»^^T§©T, GPR 
4 0 (m^*fc^H#GPR4 O^B^bfe0Jia^(DiifflJ^M®^<i:* 
#tf) *%m<Dfc&y!lZ-y-n¥-h (surrogate) >J #> KibTffl^fc 
B^Tv^^m^Z\t\Z^X. ftgtft<&fetf>4'#>SGPR4 0 U#> 
20 >, 73-Xh&ft\t7>?zf-Zb*®m&<Z2V-~>#-t2>Z.ttf7? 

G P R 4 0 U #> T^XX h«> G P R 4 0 K^LT)«jM*£ 

ft^^SW^J:^4SW^b^T^S &&bT TGPR4 9 

fflJ8&ftCa 2+ j!HL mcAMPS^ *ffl|g|*icGMP£^ -iVvh- 

jwj mm.mn&mw}, fflm&iw&wvv >^b, c - f o s 
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GPR40W^^ GPR4 0fctt£T**«* WBlUWMStt*- 
HHNfc*. i-feteS, *B»l«K:fcV>T TGPR4 07>^^Xhj HU V* 

Sfc* *^<DX^U-^>^^ffiV^C:ttC«fcO, jH!»M£GPR4 

10 "Tfcfr^ *»Wttv (i) GPR4 0 rtaWOfc^fcfcfctftaStffcil 
(ii) GPR4Ot*58W0^4fe*J:tJ^^4»t*^*«fc*^ 
£<Z>ifc$££fT & 3 51 £ *4MRt*r* G P R 4 0 Trf- X h £fc«G P R 4 0 7 

*589IO^^U-^>^isfeK:*ViTW:,- (i) t (ii) 
15 GP R 4 0 fc#T**£«©fc£«®«r£* ||jNUM*$tt&£*ai 

20 Ufc#£9j©fc£«©R.GP R 4 0 fc*rr**S'&*£SISU JfcflrT* £ 

1«Rit5GPR4O7^hS&ttGPR4O7>^^Xh0X^'J- 

b) «»Lfc*»9i©fl:^«*GPR4 o ft^^rr*«tt*fcr*WBifi©ilt 

H £ 5 G P R 4 0 7 h *fcttG P R 4 0 7 rf- 7, h OX 
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c) GPR4 0 DNA£^rrs^»iigm# 
£«*-r s z\t\z&? Tmmm± \zmi vitG?R4Q\zmmzikitm&£, 

wteau******- * 2: t ic £-DTmim±\zmiLit gpr4o \zmm^tc 

jttsrrs z\ t *ttmt-r& gpr4o 7=r~z h s&ttG pr4ot>^^- 

d) tt»ft#*©#«T*«krx*#«ET'r, GPR4os^rr*«jiafc* 
w-* g p r 4 o *^i^fciB«BWWgtt**n^n«i3feb, mm*\mtz> z. t 

10 SWRtnGPR4 07^hSfcl4GPR4 07>^^-7KD^^>J 

e) GPR4 0 DNA**irr-5»*««l#*i&*-r*C:tK:«kr?TiDi& 
JK±fc3BSUfcGP R 4 0 $^-TSiifflii§f!l85[Stt^, KIMb*4&©#firF*J: 

##&tc T^n^ns^ u M#&j*&T5;i££!i#&<i:-r5GPR4 o 

15 7rf-Xh£fc«GPR4 0 7>^^h©Xi"J-=>^ 

f) *&mo4t&m*GF r 4 o *^TznMiz&Mzi£-?tm& t, 

®<DitG®&&zmik<k&1t3*GP R 4 0 ^WTSiMfc^MSitrfc*-^;: 
fcttS, GPR4 0*^L/fclBll8UW*igHt««JfeU JttSrr<5Ci*«*£'r 
5GPR4 OTrf-X htfettGPR4 0 7>*=f— * h©^^U-->^ 
20 & 

g) **w©-fb*&«*GPR4o sna^^t***********"* 

CfcfcJ:oTiMSiUfc»5lbfcGPR4 Ofc«ftfc$*fc«^fc, #389i©fc 
£*KfeJ:tfttiMtfc4b*GPR4 0 DNA£^TS^«te&#£i8*rf £ 

d <h fc.«fc o TlJ&il l:^bfcGPR4 0i:iM^tifc«^{;^}t5, gp 

25 R4 0*#T5«teW*«tt£H£U JfcgrfS C ££#®£-T£GP R 4 0 
7rf-X h SfcfctG P R 4 0 7>*^~X b©X# U -->^^*»«-r*. 



WO 2004/041266 



142 



PCT/JP2003/014139 



20 GPR4 0*^#T*fe©T'&tt«fatt©^©T'*oT , bJ:V>tf, GPR4 0 

©i»W^W*»THJifc ^U-x^fcffl^sn**)©^ 
Ttt, IMI^t»*fflV>X^:*»SS*fct bdJ3fc©GPR4 0&&&**LTV* 

25 GPR4 0$Sig-rSfc^, ±B0^rtt3fi«fflVi&n-5*«, GPR4 0 DN 
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T<&£V>. GPR4 0 DNAWfr£fc£»to*fefc*AU *n&«3&*«k 
JRT*tfc#A#JB!M-H'X (nuclear polyhedrosis virus ; NPV) O^'Ja 

#«sTfjf5 2:£)&iT**. fllfctf* CNambi, P. 6>, if • • * 

JmrU&lJJV' $*5XMJ — (J. Biol. Chem.) , 267 &, 19555-19559 
10 K, 1992 *p] IClB*©#tlteflteTfrfc5Efc]^#*. 

t*GPR4 0*£^S»J&*m>T'b«k<, SfcKGPR4 0m 

r*i^©j*H#*fflv>T'b«fcv>. 

15 *£9!©;**U-->^i*K:*v>T, GPR4 0*^*T*«ftM^* 

G P R 4 0 *^rr*«ISi: UTtt, iGPR40 L^telBJBSVi 
20 *t#$LV>. 

MI#£<*3;tt*H#©;ifcfcU3. »*©fl|»^tttl/Ttt, Potter- 

Bivehjeia*^^-rif-T«ia*«ib*-r^ 7-u >>r7v>?-* 

#'JhP> (KineiaticaftK) ©«k««#, jS^ifcfcJ: 5 yU>^ 

©atifr*icj:*^wtft^i:UTfflVi&n*. mmmm*&m (5 

0 0-3 0 0 0 rpm) TMRfK »1~10#) ±m£3e> 
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(1 5 0 0 0~3 0 0 0 0 r pm) 0#~2BtM3t&U 

G.PR4 0 Zfflfe^WmftQKDGPR 4 OOiH l«^fcD 1 

5 0 3 ~1 0 S 2"?T*«5©##*L<» 1 0 5 ~ 1 0 7 ft=?-£$>2>Oi)WWe$> 

GPR 4 0 7 3f-X h * fci*7 > * =f-X h £7 7 ij - - > ff-f 2> ±13© 
10 a) -c).ft*lfr*fc»lCtt, ii^^GPR4 0®#t, g&^bfc 

GPR4 0ii#<hLT«, ^1!©GPR4 0®#tfV ^fckmxilW© 

r stt&wr«atft>taGPR4 0H^if*«a*i/Vi. ^cit> iw©«tt£ 

AttWfcWU GPR407^-7h2;&&7>^~Xh©77U-->7* 

20 -->^fc»Ufcny7T--K:li»*l**^i:fc«kt)GPR4 0*fl*P»*rs. 
/ty7 7-fctt, pH4-10 (I*K«pH6-8) ©U >&A*y 77" 
h U X -mm/N* y 7 r -fc £ © U # > H £ G P R 4 0 <h ©«£•£ IMF Lfc .WS 
y7 7-T?*n«VimT'b«kVi. Sfc, .^ftWtt^sfiW^^siW-e^ 
CHAPS, Tween-8 0™ Cfci-7 h77&) , v>*h->> 

25 ^r>'3P-h^^©^®Sft^Srn^77-fCjn^^^^ i bT#^o £6>fc, 
7*nx7-1*K:J:*GR4 0*taMfe£*r (^7*x FttflS^fcfl ©##*»* 
S@fi<)TPMSF, D-f<7», E-6 4 (^7*^ FWSfeBrtt) > ^77* 
5 L >^t*©7Dx7-ifffi^J^lin"ri>^tt)T#?>. 0. 0 1-1 0ml 
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■ CDKl/-fe^<-aeR»ttlC, (5000~500000cpm) (DU 

mvitv%>\*zmnu mn\zi o- 4 m~i Q- l0 u<Dum4k&m*&n 

it*. #4#£W*S'&* (NSB) SftlS^ftfc^iW©*^©*^^©^ 

-Tira-r*. &mT£^»#ftv>«-&©#?> h (b 0 ) a>5 

* (NSB) S?|Vifc*^7>h (B 0 -NSB) *10 0%tLTzm. #MW 

io (b-nsb) nfi s mm. 5 o%$KT\zf3iZim<k&®*mi®.wm 

GPR4 0 7^-Xh*fe«7>^rfnXhSrX^U-->^T5±IB© 
d) ~g) ©^rtfe*3Wlrr*fc»fctt, GPR4 0<£^-TSi»aj!a$lI»C 

«tt (0y*«, 79^rH>aijtt«, r-fe^un tallage a 2+ iiai, 

1 5 SBj&ft cAMP *fflj&ft c GM P ^ 7 b U MM&K 

aaia^se»©u>ffi^ c-fos«t ph©«t&2* 

ISrtcAMP4J5)8(|l«jStt) *^»©^i**fcttTfrjR©»€ffl*y h*ffiViT 
20 £f> GPR4 0^*T^>«ffllia^^5 1 ^x;l/yi/-h^t 

oTt><fcV>. cAMP&^WfcgOJSttfc'SVvrtt, 7*/l*:iU> 

^^T»J»©»W*4****S*T*VifcttIftlC#-r*ai*«I«f^fflfcU 
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mmmm%mmfeLxx9v-~>>f*ft-?3io\z}t, >iy$&GPR4 0£ 
p r 4 o tt^tzmmm. ^moum^m gpr4o ^mvrcmmmfs: aw 

5 S*LV>. 

X >? U — - > # & n&ft#»# G P R 4 0 7 h T & S ^ G P R 4 
OT^^^-XhTftS^iO^W&miB^SttKTO (i) (ii) fc 

(i) mCa) ~c) ©^^U-n>^6rttftffV^ #38W©ft;£ l »£GPR 

^ji^»«ttswu^v^^ti*fc« j E-©^«r>^rf^hT&s 0 

(ii) (a) lii^S G P R 4 0 1 t, ±iBLfcSH 

15 a6ja»istt*aii3S-r*. mm&mf£&*m-rzumt&mzG pr4o t^T 

(b) *^©^^SGPR4 0^W-r«Sffllia^^ft!j$13-fc^t; 

98©fls^«*J:iffli»fl:^«*G p R 4 o &$G'?z>mmzmMtsiZitm&\z 

20 £M'>£i*#5i*§^b^lttGPR4 0^f^7>^^X h"?&5o 

^JS^2 0 2fcfESS©Mg^£^5;i£/&tT#5. 

GPR407^Xh*fc}j:GPR40 T^^Xh^f U-->^ffl 

*?Ma, ^mm<D^mt, gpr4o, GPR4o*^-rsama*fcti 

25 GPR4 0^WT§i^ia©j^®^^Wr5 ! &©^^TSS o 

#f§«8 ©X # U > * y > ©00 £ UT tt, #© ©#3£tf £ ft £ . 

1. X£U-~>^fflt£S 

a) mitW^CWAmK 
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Hanks' Balanced Salt Solution O^nftH) fc, 0.0 5 % <h V ^skB7 

5 b) GPR40Sffl 

GPR4 0*%m21trcCHOmjfo*. 1 2ft:7V-Mc:5X 1 0 s <@/ft 
. TiSiftU 37*0, 5%C0 2 , 9 5%airT2 0^*bfct)C!). 

c) «iiL.fc*^Hj©^ti cot, mkik&mt^D) 

d) *^^©fu^©igi2p^ oar, ^aimfti^ai^iv^) 

TlmM^&S^fciS&U - 2 0tn?##-T<5. 
15 2. $95t& 

a) 1 2^m^f|ffi^k-McT«3IU^GPR4 0^CHO^|ia$, 
MJtffiigSf^lm 1 T!2lHlife#L&&, 4 9 0 u 1 0ii3£JBtiffii££&ftK:;&q 

b) i o- 3 ~i o- io M<Dmmik&®mm*5 p. itozt£&, mmitfi®* 

20 5 u 1 3ra*-> gMfcT 1 PfPiiJSJ&SiirSo 

^#)O^t>01Cl 0" s M©#ifiift;^^2fl^ (10- 5 M) 55m lJn;LT 

c) i m i (D$twmwm.-z 3 mft^-r 5 . inia&iaB^L 

fc«8U#>F£0. 2N NaOH-lXSDSTflSIU 4mlO^>' 
25 >^l/-^-A (ftfttflEft) ta^-r*. 

d) *#:5/>^V-5/a>*^>^- ('S y £ T >*fcft) £m>Tjfci#fiH£ 
SSHfcU Percent Maximum Binding (PMB) £<fc<£^refcje>5. 

PMB= [ (B-NS B) / (B 0 -NSB) ] X 1 0 0 
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PMB : Percent Maximum Binding 
NSB : Non-specific Binding 

B o : m±B&m 

5 

>HtbTfflV>T» GPR4 0Trf-Xh*^:«GPR4 0 7>^3f^^ h£ 

5fl5^**fct4-t.©*H:» GPR4 07=f=iXb*fcJ4GPR4 0 7>^=f- 
15 XhTfeS. 

§GPR4 0 7^-Xh*fc«GPR4 0 7>^rf-X H*ttaHfeJ*jfcLW 

fflt U>», JUk*Sflt t©*, (01*. tf, 

25 £) fc©ttfc£jWBV*&n*. 

GPR4 0 7i-7hH GPR4 0 fc**f SU #>FT*MBHfl*#tf"r 

*4astttra*©f^ffl**uTv^cDT?, igj»Bt5W-rs*asttK:«CT 
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G P R 4 0 7 =f-X h tt, G P R 4 0 U #> FT* § 

Je>0ft^T«tt^EE«i:bT*fliT?**. 
iHJfemi: G P R 4 0 i ©»^*ft«Mrr*ft^*t4, G P R 4 0 U 

mwitGp r 4 o t (om^ts *wj>2itz><k&mz, gpr4o fc*rr* 

*©4SStt*»«r*fc»CDft^T»tt«:B6*tUT#fflT?**. 

ffl V>T# 6 *l£ (i) G P R 4 0 7 ^-X h (i i ) £ G P R 4 0 £ © 

mmuk. ttttttM, h*«, ®M'j>m, mmmfa mk&mm. 

20 5(i)GPR4 0fc»-r57>^=f=Xb*fcW:(lI)I&Jft«tGPR4 Ot© 

mm, ®mm. mmk, msmmmmm. mmmomm* wmamum* 

3~ 1 , >XU;-7, MEflHk lfo&fe£J8U igjftr#^> ffi-r >x u >sk&, 

25 ^^©^Afc^fs^HF jntitigiiJttfo mmmm&mm , 

T> KfiifiCd ShU^U-feU KjHiSe, Sin l/XfD-Mi, ©HDL 
Jfil^ &^iSjlSjfo^&<i:#^£n5 8 GPR40 £2f-r57>*:*-X M3u 
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mifsi-i >7s u >ftm*mm-T% c t \z & d ^mmzm^h v > mc < & 

£&«X£U-:i>^*y b£ffiV>T#£>ft&GPR4 07:*-Xh£fc& 

g p r 4 o 7 rf- x b * ^t;#ffl^tios^«8«i®^$ nt\ 

h£fflV>T#£tt3GPR4 0 7rf-Xh£fc«GPR4 OT^^Xht 
Mlil%©IB£Jtfciu &#*^> t£4;V-K ft^lu fi^friirfc 

15 «GPR407^XMliSHI:^U fll«&0. 01~100«»$ 

5GPR4 0 h£fcfciGPR4 0 7>^rf~Xh£±§2©glii£bT 

20 %Z\t1P-C%2>. 

C©i5fcl/T#6n*«#Jtt5fe^Tfi«ttT?**©T?, fllfctf. thrift 
9LU4b <08&tf» 5yK T^X, tf-tf-^ 79* £v\ 

tf-JW&£) \zMVT®*'rzz\£1!fi!?ZZ a 

G P R 4 0 73-7, h SfcteG P R 4 0 7>* h ©fi^SWU 

m.mzmx\$, mw.mB.rn (#S6 0kg£bT) jc^^t«> -bk^g 

PR407^XM!l0.1~100mg > !fSt<ttl$)l. 0~50mg, 
«kDff*b<tt»l. 0~2 0mgW, #£n«fc:«!#*f •€•© 
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V>TfcL -HHOfGPR4 0Xrf-Xb$0. 0 1~3 0mgg&> »*L/ 
<te$0. l~2 0mgm £Dli?£L<tei®0. l~10mggft£IMR 

J t<DMiMm%**:'t. ^Dh>NMRX^hM?, OH^NH^ 



5^>^W , y h (singlet) 

h (doublet) 
MJ^Vyh (triplet) 
# 7%rrv 1" (quartet) 
7jpfyi/y h (multiplet) 
:7a— 1* (broad) 

%yZf } ) (coupling constant) 

(Hertz) 

I UPAC- I UB Commission on Biochemical Nomenclature ICckSBS^ 



s 
d 
t 

q 
m 
br 
J 

Hz 
CDC1, 
DMSO-d, 
'H NMR 
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DNA 




5 


c DNA 






A 


: 7t-> 




T 


: ^5 > 




G 


: >?T~> 




C 


: 


10 


U 


: Oyi^)V 




RNA 






raRNA 






d ATP 






dTTP 




15 


dGTP 






d CTP 






ATP 


V > > > ii.ii ■ % 1 % If* fX 




ED T A 






SD S 




20 


G 1 y 






A l a 


: 7y—s 




V a l 


\)V)> 




Leu 


:. CK~» 




lie 


: <fyo^» 


25 


S e r 


: ir'J> 




Th r 


: 7>l/^-> 




Cy s 


: y^j'f > 




Me t 


: 
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G 1 u 


. : yjvtmym 


Asp 




L y s 


: ys>> 


A r g 


: 7;p*n> 


H i s 


: kXf^> 


P.h e 


: 7x^77-> 


Ty r 


: J-u=/> 


Trp 




Pro 


: y □ U > 


A s n 




G 1 n 


: 9M%y 


pGlu 




* 


:**ihnF>fc*ffc-r* 


Me 




E t 


: Ji^JVm 


Bu 


: ?^)vm 


Ph 




TC 


:T7VVz?>-4 (R) 



20 

t o s : p - h;i/x>^;i/7*n;i/ 

CHO : *;V$J1/ 

Bzl : 

Cl 2 Bz 1 : 2, 6-^DD^>^ 
25 Bom 

Cl-Z : 2-^DD^>^JW^^;W^n;V 

Br-Z : 2-^U^y-J)\,Hr^i/ti)VS^.)V 
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B O C 

DNP 
T r t 
B um 
Fmo c 
HOB t 
HOOB t 

HONB 
DCC 
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N- 9 -7)V0rV-)V* h^stDV-fc-fr 
1 - 1 h* D*^>X h iJ7!/-^ 
3,4-^kKn-3-kh*D^>-4-t+V- 
1,2, 3-^>VhV7P> 

N, N' -3?5/^O^S/;P*;U#5?-f s H 



^TOStettWlcfc^T. ^^^hJI/ (MS) tt«T©*frfcJ:Daj£k£. 

Xft All 
15 -frtXfciSfe : VFa*-f:*>fl5t* (Electron Spray Ionization : ESI), 
£fcte;fc^JBE'(b^-1 > ^>ffci£ (Atmospheric Pressure Chemical Ionization: 
APCI) . &!B&£4§£\ ESI £fflV>fc. 

20 : YMC Combiprep 0DS-A S-5 Mm, 20 X 50 mm 

0.1% h'J7MDif 
B8; 0.1% HJ7MDii ^W7-feh-hU;P 

£f?$>x>MM£;vA: o.oo# (A8/B8=90/io) , i.2o# (A8/B8= 

90/10) , 4.75# (A 8/B 8=0/100) , 7.30# (At/B 8=0/100) , 7.40 
25 # (A 8/B 8=90/10) , 7.50# (A 8/B 8=90/10) . 

if?i?JL>W(2)V%: 0.00 ^ (A 8/B 8=95/5) , 1. 00 # (A 8/B 8= 
95/5) , 5. 20 # (A8/B8=5/95) , 6.40# (A8/B8=5/95) , 6.50# 
(A 8/B 8=95/5) , 6.60& (A 8/B 8=95/5) . 
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mm : 25 ml/min, : UV 220m 

mn&n : i 

mm&^ : 2 

T X G P R 4 0 £ -I - F -T S c D N A ©JiSSB^J . 
BB^!I#^ : 3 
9y hGPR4 0 
10 83?!l#*t : 4 

5y hGPR4 0£3-h*T3cDNA<D:&&g3^7j;'f. 
BB?»## : 5 

t h g p r 4 o /msm**?. 

15 fc h G P R 4 0 £3- c DNA<&tt£K?!l£^*r. 
K?!l## : 7 

# ~*-rif ;pgp r 4 o ©75 /gtBa^fc^f. 

IB?(!## : 8 

# - +JMPGP R 4 0 c DNA<Z>&g@2?U£^t\ 

20 ti&Fm* : 9 

aax^-gpr4 o^T^ymsB^j^i-. 

BB*J#*§- : 1 0 

AAX*-GPR 4 0 £3- c DNA0&gE?»J£^-f . 
ga^iJ#^ : 1 1 

25 filTO##^ll 2 9lC^^SPCRKJi5T^fflL/fc-fe>7>^y5-rT-(D^ 
SB^J#^ : 1 2 

TO#t^l 2 9t^ttSPCRK^T^bfc7>'5 L -k>xmy7<^ 



WO 2004/041266 PCT/JP2003/014139 

156 

mm^ : 1 3 

&rf<Dmmm no fc^w-a p c rrj&h&m b^y?^ t- i ®&£S3i 

&7nt* <> 
5 SAW* : 1 4 

IB^J#-^ : 1 5 

&T<Z>##0!| 13 1 \Z&tfZ> P C RKJSTttffl Vft^y-i T- 3 <£>&giB?iJ 
10 £^T» 

@5?>J## : 1 6 

S2^J#-^ .: 17 

E^HS* : 1 8 

20 SB?iJ#^ : 1 9 

urommm 132 fccmts p c RasTti b&y^ 3 

IB?iJ#-*§- : 2 0 

25 £jrr. 

@E3Wt:2 1 

&T<2##0!|1 3 3 CS^SPCR^TIEffl Lfc:/?^ "7-1 ©&*@a?iJ 



WO 2004/041266 



157 



PCT/JP2003/014139 



mmm^ : 2 2 

5 1 3 0 7?nt>tlftMKmm&E scherichia col 

i TOPlO/Zero Blunt — mGPR 40^2002^3^18 
0^e»^m^<^^ClTgl#«ll 4»^6 (8S<g##3 0 5-8 5 6 

6) ©a^ffj&^A^^^^m ft-fe - KnsFftiM* f 

ERM BP-7 9 6 7tUT, 2 0 0 2^2£ 1 4 B*S;M£JfrAKrtffl£Jli 
10 K+H*BT2 - 17-85 (M#95 3 2-8 6 8 6) O&HfeA • 
(I FO) £SFf6##I FO 1 6 7 6 2 £ UTflrftSttTH*. 
&*!&<D##0!f 13 1 T?#&nfcJB»teft#E scherichia col 
i JM109/pCR2. l-rGPR40li2 0 0 2¥3H18S*^a 
4ffiRfeA»S«»'&»fiflE0f. fctf^MKir >*-fc*ft##F E RM 
15 BP-7 9 6 8 tLT, 2 0 0 2^2 E 1 4 0^SBtai*A • 3B»3B%JJr ( I 
FO) t^KttlFO 1 6 7 6 3 £UT$ffc$nW5. 

&fcfc©##0!I 13 2 T#£>nfc?£Sle&#E scherichia col 
i JM10 9/pCR2. l-monkey GPR4 0\±2 0 0 2^7£ 2 3 0 
^&ttScfjftScA*mft«»^9F^f #tt£fcm£-fe>*-tc3Ffe##F E 
20 RM BP-8 1 2 5 tUT^te^nXV^. 

'&m<D&%M 13 3 T#£*l2!:^SS&&#E scherichia col 
i JM109/pTA hamstarGPR40H fSfe^Esch 
erichia coli JM1 0 9/ pTAh amsterGPR40<h 

vxs 2002^12^110* tm&ftJkmxmfi&mm&mffi 

25 Wft-fe>*-fcSFje##FERM B P - 8 2 5 8 t bT^&£nT^5. 

1 4-(7x^JM h^rv)^>-tf>yo/^>BI^^;P 

FD+^^V^D/Ot^Wl' (0.70 g, 3.9 mnolh ^ 
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>5?)VT)V3—)V (0.48 mU 4.7mmol) *itfhU7i-MX7^f> (1.2 
gv 4.7 mmol) Ofb7kh'D7 7> (5 iL) mttLfcrWtDV^Wt&X.?- 
)V (0.73 mL, 4.7 mmol) £J8TU S^ftS^TT 2 nmffifrhtto fcfo 

tiil, mmfc&® (0.62 g, JR* 59X) S&5fc£bT#fc. 
•H NMR (CDC1,) 62.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 
7. 29-7.44 (5H, m). 
10 ##002 4-(7x-JM h+v') / <>f >7*DA>SI 

f(7i-W h+^^^^yn/^l^^l/ (0.60 g. 2.2 mmol) 0;* 
^/-^ (20 mL) »jWft(C 2 S^TKftft^h'J^ATk** (2 mL) 

u&m* 60 ■ct 15 i$ih«#l&. K^at 2 ga^&m (3 mL) sim*.* 

15 ;W-^\+U->^6f|»ab, (0.38 g, JR$ 67%) *%fz a 

123-124 *C. 

'H NMR (CDCI3) 62.65 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 5.04 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.11 (2H, d, J=8. 6 Hz), 7.28-7.44 (5H, 
m)» 

20 ###)3 4-(2-7xXJVXh^>»^>if>yp/1>mp<^ 

'H NMR (CDClj) 62.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.08 
25 (2H, t, J=7.1 Hz), 4.14 (2H, t, J=7. 1 Hz), 6.81 (2H, d, J=8.6 Hz), 
7.09 (2H, d, J=8.6Hz), 7.20-7.34 (5H, m). 

4 4- (2- 7 x x;wx h ^ v) ^ >if > ^ □ ;t >m 

4-(2-7xx;i/Xh^r-»^>if>yDA>m^5 1 ^ (0.65 g, 2.3 mmol) CD 
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*2J-)V (3 mL) ®mz 2 Mfe7mfci-hW2±*®m (3 mL) £110*., 

m&m* so w i nwmfrhtzo &&mz i (2.5 mD *io** 
)v~s\3rV>frt>nm&L, mutsm (0.50 g, w siao *mco 

5 m& 91-92 t:. 

'H NMR (CDC1,) 5 2.63 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.08 

(2H, t, J=7.2Hz), 4.15 (2H, t, J=7.2Hz), 6.82 (2H, d, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7.20-7. 34 (5H, m). 

&mm 5 4-(3-7xx;v^a^^-»^>if>^nn>g|x^;i/ 
10 ^bfe4-kHD^^>if>7 p D/1>g|X5 1 ;i/ (0.40 g, 2.1 mmol)<Z> 
NJ-^^^^MT^ H (15 mL) mmz, 60X*5Sl^hU^A (0.11 g, 
2.7mmol) %$QZT 30 #&#t/fc^ l-^Dt-3-7x^J^DA> (0.53 g, 
2.7 nimol) £Jn;^ iI"&$££MT 3 ftWmWLtc. KJfc&lCTR^ill;^ S 

15 A^D7h^77-{"- (^*-*>/fimX:f;W=18:l) TffiSU gjgfc^tl 
(0. 29 gx JR# 46X) 

'H NMR (CDC1,) 51.23 (3H, t, J=7. 1 Hz), 2.04-2.13 (2H, m), 2.58 (2H, 
t, J=8.1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.94 (2H, t, J=6.3 Hz), 4.12 (2H, 
20 q, J=7.1 Hz), 6.81 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.19- 
7.31 (5H, m). 

###16 4-(3-7xx;K/0#*VM>if>:7 , 0/1>86 

&%W4tffiU(D]j8k&m^T. 4-(3-7xx;p^n^-»^>if >yp;t 

>m^)vfrt>im<b'£®}%&?t. iR* 45X. 

25 86^109-110 *c (px^-Ax-^)V— s\**y>frt>nUM>). 

'H NMR (CDC1,) 5 2.05-2.13 (2H, m), 2.65 (2H, t, J=7.8Hz), 2.80 (2H, 
t, J=7.8Hz), 2.90 (2H, t, J=7.9Hz), 3.94 (2H, t, J=6.3Hz), 6.82 (2H, 
d, 1=8.5 Hz), 7.11 (2H, d, J=8.5Hz), 7.16-7.31 (5H, m). 
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7 4- (4- 7 x XjPT* Y * >0 ^ >-fc? > A° >fX^J|/ 

5 'H NMR (CDClj) (51.23 (3H, t, J=7.fHz), 1.76-1.85 (4H, m), 2. 57 (2H, 
t, J=7.4Hz), 2.66-2.70 (2H, m), 2.88 (2H, t, J=8.1Hz), 3.92-3.96 (2H, 
m), 4.12 (2H, q, J=7. 1 Hz), 6. 79-6. 82 (m, 2H), 7.08-7.11 (m, 2H), 
7.18-7.20 (m, 3H), 7.26-7.30 (m, 2H) C 
##^8 4-(4-7x^JV^h^-»^>if>ya/1>M 

10 m%M4tmU<Djj&;*m^T, 4-(4-7x-;^h^-»^>-tf>7 P DA°> 

mx^;i/56ve,^^b^^#fc. « 6ix. 

79. 5-80. 0 (^^)VX-^)]r-^D->^^n^B)o 
'H NMR (CDC1 3 ) 6 1.70-1.90 (4H, m),' 2.61-2.70 (4H, m), 2.89 (2H, t, 
J=7.9Hz), 3.92-3.96 (2H, m), 6.81 (2H, d, J=8.6Hz), 7.06 (2H, d, 
15 J=8.6 Hz), 7.12-7.31 (m, 5H)o 

9 4- [ (4-7 x / * ^ > ;w 7 $ y ] ^ > t*d a° >m*?)v 

i-7S.;^>i£>7o/Vs%fc2L : ?)V (0.70 g, 3.6 mmol) <D N.N-v^^Ml/ 
*M75 K (25 mL) jtfStlC, 4-7x;+yglfi (0.85 g, 4.0 mmol)> 

i-xf ji/-3-(3-^^?;i/75 ; K;v)*;v^^-f s vmnm. (o. 76 g , 4.0 

20 mmol), 1-k FO*>"*>y> U TV-^^Jcfn^ (0.61 g, 4.0 mmol) £Jn 

(M^>/fmx^;W=2:l) T^b> ^mih^m (0.96 g, JR* 68*) § 

25 'H NMR (CDC1 8 ) (51.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=8.0Hz), 2.94 
(2H, t, J=7.9 Hz), 4.13 (2H, q, J=7. 1 Hz), 7.03-7.08 (4H, m), 7.16- 
7.21 (3H, m), 7.36-7.43 (2H, m), 7.54 (2H, t, J=8.5 Hz), 7.73 (lH,s), 
7.84 (2H, d, J =8. 7 Hz) 0 
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#%#ii o 4-[(4-7xy^^>y-r;l/)T^/]^>-tf>^D/t>BI 

214-215 "C (fh7bHn77>-A^U->^6SiS). 
5 'HNMR (DMSO-d.) <5 2.52 (2H, t, J=7.6Hz), 2.79 (2H, t, J=7.6Hz), 

7.07-7.12 (4H, m), 7.18-7.25 (3H, m), 7.45 (2H, t, J=7.4Hz), 7.65 (2H, 
d, J=8.4Hz), 7.98 (2H, d, J=8.7Hz), 10.11 (1H, s). 

1 4-[3-[^^;K4-7x^;v-2-^T^/u;W.T5 7]yp#^^3^ 

10 frtfiLft N-^^;W4-7x-;W2-^T > /-;PT$ > (0.30 g, 1.7 mmol) 
CD N,N-^^^M7$ H (5 mL) ®mz, 60* TK^^hU^A (72 mg, 
1.8 mmol) SrJD^T 30 ft®.Whtc'&. 4-[(3-^D^^n tf;W^'>]^>i? 
>7un>mJL^)V (0.57 g, 1.8 mmol) jl^^SMT 3 m®U 

Whit, Rj&mzTkztQ*., ssx^Tittmufe. mmmz*fa n&&m 

=15:1) ^»^b, (0.58 g, » 80S) 

Jft#. 

'HNMR (CDCg 51.25 (3H, t, J=7. 1 Hz), 2.10-2.30 (2H, m), 2.58 (2H, 
t, J=6.8Hz), 2.88 (2H, t, J=6. 8 Hz), 3.14 (3H, s), 3.73 (2H, t, J=6. 8 
20 Hz), 4.03 (2H, t, J=6. 0 Hz), 4.12 (2H, q, J=7. 1 Hz), 6.70 (1H, d, 

J=3.8Hz), 6.83 (2H, d, J=8.6Hz), 7.10 (2H, d, J=8.6Hz), 7.20-7.30 
(1H, m), 7. 30-7.38 (2H, m), 7.82-7.85 (2H, m). 

##091 2 4-[3-[^^;K4-7x-;W2-5 1 T\/U;WT^/]yn^e/]^ 
25 &%m4tm%k<Dl5%k*m^T, 4-[3-[*^W4-7xX;i/-2-?7l/lU)/) 
13X. 

Mti 89-90 *C (5?X^X-T-;P-A^U->d>6|«S*). 
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*H NMR (CDClj) 6 2.14-2.23 (2H, m), 2.64 (2H, t, J=7.9 Hz), 2.90 (2H, 
t, J=7.9 Hz), 3.14 (3H, s), 3.73 (2H, d, 1=6.8 Hz), 4.03 (2H, t, J=6.0 
Hz), 6.69 (1H, s), 6.84 (2H, d, J=8.5 Hz), 7.11 (2H, d, J=8.5 Hz), 
7. 23-7.33 (1H, i), 7.35 (2H, t, J=7.7 Hz), 7.82 (2H, d, J=7. 2 Hz) 0 
5 #%0!ll3 l-[(4-^P ; E-2, 6-5?7;WD7x-Jl/) h'D- 

1H-- r >-r > 

&m\ i tmm<D%&*m*T, \-< >?;-)vt 4-7*0^-2, s-vym 

□7x; 6*H^«*»fc. Mm 74*. 

m& 46-46 *c omx^-jm^^m). 

10 'H NMR (CDC1 8 ) 5 2.34-2.40 (2H, m), 2.83-2.92 (1H, m), 3.20-3.31 (1H, 
m), 5.64 (1H, t, J=4.4Hz), 7.04-7.13 (2H, m), 7.17-7.22 (1H, m), 
7. 28-7. 32 (3H, m)o 

' 14 4- [ [4- [ (4-7 x ~)l-2-?7 V* UiW75 * > 

15 ##^J9^Plii0^^ViT, 3-(4-7$;7xrJk)7"D^>Hx5 : JV 

t4-[U (4-7 x n ;W2-^7 v* U ;w 7 ^ / ] ;* £> ^Hfc 

'H NMR (CDCI3) 51.24 (3H, t, J=7. 1 Hz), 2.61 (2H, t, J=7.9Hz), 2.94 
(2H,. t, J=7.9 Hz), 3.10 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.86 (2H, s), 
20 6.75 (1H, s), 7.20 (2H, d, J=8.4Hz), 7.26-7.30 (2H, m), 7.38 (2H, t, 
J=7.8Hz), 7.46 (2H, d, J=8.2Hz), 7.54 (2H, d, J=8.4 Hz), 7.75 (1H, 
s), 7.82-7.87 (3H, m)o 

mmi 5 4-[[4-[[/5 i ;K4-7x-;i/-2-5 l 7 % /u;W7^y]^5 i ;p]^> 

W ;W75/]^>-tf>yDA>S6 
25 mM4tffm<Djj$k*R^T, 4-[[4-[U^;i/(4-7x-^-2-^7^U 
)V) 7 ^ J ] ;* ^ y W M 7 S J ] ^ >M > 7* P rt >ixfJW> £> ^Mit 

&®*mzo urn 79« 0 

m 183-184 -c mm^)v— ^-v-y o 
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'H NMR (CDC1,) 6 2.66 (2H, t, J=7.5Hz), 2.94 (2H, t, J=7.5Hz), 3.08 
(3H, s), 4.84 (2H, s), 6.75 (1H, s), 7.20 (2H, d, J=8.5Hz), 7.22-7.30 
(1H, m), 7.30-7.44 (4H, m), 7.55 (2H, d, J=8.4Hz), 7.80-7. 87 (5H, m). 
#%0U 6 (E)-3-[4-[(2,3-^bKP-lH--r>^>-W;W^->]-3,5-^ 

>o-2, 3-^t h d-ih-< z&mit&mnito 40X0 
m& 74-75 x: ffimx.^)i-z?^vtfn\d)V2L-T)Vfrt>nm&). 

*H NMR (CDC1,) 6 2.37-2.43 (2H, m), 2.84-2.93 (1H, m) , 2.32-3. 32 (1H, 
10 m), 3.81 (3H, s), 5.74 (1H, t, J=4.5Hz), 6.34 (1H, d, J=16 Hz), 7.03- 
7.12 (2H, m), 7.16-7.23 (1H, m), 7.28-7.35 (2fl, m), 7.53 (1H, d, J=16 
Hz) 8 

##0U 7 4-[(2,3-^b HD-lH->f>T>-l-<;W^'>]^>^>SSI^ 

^fcHn-lH-< >x>-l-^-;p3&^SJ@^tl^#^. 69*. 

l fl NMR (CDC1,) 62.10-2.30 (1H, m), 2.45-2.65 (1H, m), 2. 52-2. 57 (1H, 
m), 3.09-3.19 (1H, m), 3.59 (2H, s), 3.70 (3H, s), 5.75 (1H, dd, J=6.6 . 
20 Hz, 4.4 Hz), 6.95-6.98 (2H, m), 7.21-7.32 (5H, m), 7.43 (1H, d, J=7. 2 
Hz) . 

*--ha^>i?)\,7u$\tfr$&m<k&®*n&B*tLTntc. mm 41*. 

25 l H NMR (CDCip (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0 Hz), 3.66 
(3H, s), 5.15 (2H, s), 6.88 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6Hz), 
7.60 (2H, d, J=8.7Hz), 8.23-8.28 (2H, m). 

##09 1 9 4-C(4-^hn^x-;i/)^ h^^^>^>zfu^ym 



WO 2004/041266 



164 



PCT/JP2003/014139 



##0H tmm^m^m^X, 4-[(4--hD7x-;V)^ h*:/K>if> 

IR¥ 261, 

M 179-181 *C «IfJhA^>^e»^i). 
'H NMR (CDCls) 52.65 (2H, t, 1=7.7 Hz), 2.91 (2H, t, J=7. 7 Hz), 5.15 
5 (2H, s), 6.89 (2H, d, J=8.5 Hz), 7.15 (2H, d, J=8.5 Hz), 7.60 (2H, d, 
J=8.5 Hz), 8.24 (2H, d, J =8. 6 Hz). 

###i2 o 4-[(2,3-^kHD-iH--f >^>-\-ov)^^]^>^>mm 

m%M4tmm<D%&*%^T, 4-C(2,3-^k HO-1H--T >x>-i-<;w^ 
**s]<>V>mm.*?)VfrBW&\t%m*%tzo JR* 52*. 
10 »jflt 121.0-121.5 *C (SHx^P-A^t>d^SiSi). 

'H NMR (CDC1,) (5 2.10-2.26 (1H, m), 2.45-2.60 (1H, m), 2.80-2.97 (1H, 
m), 3.09-3.14 (1H, m), 3.61 (2H, s), 5.74 (1H, dd, J=6. 7 Hz, 4.4 Hz), 
6.97 (2H, d, J=8.6Hz), 6.99-7.34 (5H, m), 7.42 (1H, d, J=7.2.Hz) „ 

15 4-7x/^v'7x/-;i/ (1.0 g, 5.4 mmol) 0N,N-^/^M75 h* 
(20 mL) fcttfc, 4-7Mo^>X7;PfkF (0.67 g, 5.4 mmol). ftflfcft 
U7A (0.75 g, 5.4 mmol) M&%)& 100 W 15 ratl#bfc. 

im**sV*VM7l±9U^Y>f77j- (^U->/l^mx^Jl/=9:l) 
20 mmV, &m<t&® (1.4 g> JR* 89S) 

'H NMR (CDCg (5 7.02-7. 12 (9H, m), 7.36 (2H, dd, J=7.5 Hz, 8.5 Hz), 
7.85 (2H, d, J=8.7Hz), 9.92 (1H, s) 0 

#%0»J2 2 4-([l,l , -H7x^V]-4-'fJV^^) / <>X7Jl/fkF 
###J2 1 tmm<Dlj&%%^T. 4-t HD^^tf7x-;l/t 4-7^D 
25 ^>X7Jl/rk Vfrt>%.mfc£m*ntz. JRJji 37*. 

'H NMR (CDC1 3 ) 5 7.10-7.19 (4H, m), 7.35-7.49 (3H, m), 7. 58-7.66 (4H, 

m), 7.87 (2H, d, J=8.7Hz), 9.94 (1H, s). 

##0»J2 3 4-[4-(7i-iMh^"»7i;^>']^>X7^fbH 
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^-□^>X7;^t ^t^^mit^^mco 57%. 

'H NMR (CDC1,) 5 5.08 (2H, s), 7.00-7.03 (6H, m), 7.34-7.46 (5H, m), 
7.83 (2H, d, J=8.7 Hz), 9.91 (1H, s)„ 
5 ##092 4 4-(4-7x/^'>7i/ + '»^>5?Wn-;i/ 

'H NMR (CDC1,) 51.64 (1H, s), 4.66 (2H, s), 6.98-7.01 (8H, m), 7.09 
(1H, t, J=7.3Hz), 7.31-7.36 (4H, m). 
10 ##092 5 4-([l,r-H7i^W-HM^'»^>^P7;l'3-Jl/ 

##M3 2«J:|WIfi|07J^fflUT, 4-([l,r-tf7x-;W-4-r;l/^5»^ 

>X7;uxt Ffrzgmfc&Quzmc* jr* 66%. 

'H NMR (CDC1,) 51.64 (1H, s), 4.69 (2H, s), 7.03-7.08 (4H, m), 7.35- 
7.48 (5H, m), 7. 54-7.58 (4H, m). 
15 ##092 6 4-[[^^JK4-7x-;|/-2-^Tyj;W7$y]^^;V]^>XT 

4- [ [* (4-7 xxjv-2-^7 y U M 7 $ / ] ;* s^w ^ >if * / 

(1.0 g, 3.2 mmol) ©IH*X^ (40 ML) (4.0 g) * 

JP^fflT 3 38c£*B&U »jift$/U* 

20 WW7A^D7h^7>{- (^W>/ffSx^=5:l) TttfiU &fl 
{fc^tl (0.80 g, iR* 81%) 

•H NMR (CDC1,) 53.10 (3H, s), 4.88 (2H, s), 6.75 (1H, s), 7.25-7.30 
(1H, m), 7.35-7.40 (2H, m), 7.51 (2H, d, J=8.0 Hz), 7.83-7.88 (4H, m), 
25 10.00 (1H, s). 

##09 2 7 (E) -3- [4- [ [* 3^1/ (4-7 x X ;i/-2-^7 V U ;W 7 5 / ] / 3^3 7 

*#bfce?x^l/*X*/Bmx^Jl, (0.81 g, 3.6 mmol) ©5rb^th*0 
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77> (10 mL) 60% 7mfci-hV02» (0.14 g, 3.4 nmol) 

30 ftmmW L 4- [ 3MK4- 7 x x;W2-^7 u ;w 7 5 y ] * ^ 

>X7;Uxbh* (0.80 2.6 nmol) ©rb7kHD77> (10 mL) 

(a+ij->/»i6x^;v=i8:i) tmsu mmit^m co.96 * jk# 98» 

•H NMR (CDC1,) 61.33 (3H, t, J=7. 1 Hz), 3.08 (3H, s), 4.26 (2H, q, 
J=7.1 Hz), 4.80 (2H, s), 6.42 (1H, d, J=16.0 Hz), 6.74 (1H, s), 7.25- 
10 7.39 (5H, m), 7.50 (2H, d, J=8.2Hz), 7.67 (1H, d, J=16.0 Hz), 7.86 
(2H, d, J=7.2 Hz)„ 

mm\2 8 4- [ [* (4-7 xX;W2-^7 V* U M7S;]^ ?M 1 >M> 
7°DA°>^X9 1 ;l/ 

(B) -3- [4- [[* (4-7 x n;i/-2-5 1 7 V* U ;W 7 5 7 ] ^ 7 xx;i/| 7 
15 n^>^X^;V (0.60 g, 1.6 mmolK Wk-V >T frrsi&fam (0.41 g, 3.2 
nmol) ©X*V-;W (25 mL) jS*fc**flS*^*^ b U (0.30 g, 8.0 
mmol) SJP^LTSfit? 2 R#R|Jft#Lfc. fciP;^ IWx^Ttt 

77^- (^**>/l»X9 t A«18:l) -Ttlb, 35BflS'&« (0.39 g, JR 
20 * 64%) 

'H NMR (CDC 1 3 ) 61.23 (3H, t, J=7.1Hz), 2.60 (2H, t, 1=8.0 Hz), 2.94 
(2H, t, J=8.0Hz), 3.06 (3H, s), 4.12 (2H, q, J=7. 1 Hz), 4.73 (2H, s), 
6.72 (1H, s), 7.17 (2H, d, J=8.0 Hz), 7.25-7.30 (3H, m), 7.35-7.40 (2H, 
25 m), 7.85-7. 88 (2H, m)„ 

##$2 9 4-[[^^;K4-7x-;W2-5 1 7^U;W7^/]^5 1 ;W^>-if> 

mm 4 1 mm<o* & *m ^t, 4- 11* (4-7 irjn-fjy >j ;w 7 
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ma 109-110 «c <xmx.7)v--^*rv>frt>nmm). 

'HNMR (CDC1,) 6 2.66 (2H, t, J=7.9Hz), 2.94 (2H, t, J=7.9Hz), 3.06 
(3H, s), 4.73 (2H, s), 6.71 (1H, s), 7.17 (2H, d, J=8.0Hz), 7.25-7.34 
5 (3H, m), 7.37 (2H, t, J=7. 8 Hz), 7.86 (2H, d, J=7. 2 Hz). 

##09 3 o 4-[4-(7i-JM h*r 9 s) 7x7 V )VT )Vn-)V 

'HNMR (CDCl,) <51.60(1H, s), 4.65 (2H, s), 5.05 (2H, s), 6.92-6.96 

10 (6H, m), 7.29-7.45 (7H, m). 

#%M3 1 2,3-S?fc FD-5-(7i-jM h*$/)-lB-f >7>-\-*> 

l-\iVu*=M>? J> (1.0 g, 6.2 mol), ^>^7;P3-;1/ (0.65 g,. 
5.6 mmol) U 7^*X7^ > (1.7 8.4 mmol) CDxh^bHo 

75> (30 mL) »^C1,1' -(7V^*;l>#~;W$>E«*U i» (2.1 g> 8.4 

15 mmol) tttia^ M&toZ&MT? 16 ^bfc. 

ttU a?t*">U*y;P*9A^nTh^97-f- (^*U->/»Btx^JW 
=10:1) TttllU ^8<b^«5 (1.3 g, JR* 97X) *»5f5tUT#fc. 
'HNMR (CDCl,) <52. 67(2H, t, J=6. 1 Hz), 3.08 (2H, t, J=6. 1 Hz), 5.15 
(2H, s), 6.97 (2H, s), 7:30-7.45 (5H, m), 7.70 (1H, d, J=9. 1 Hz). 

20 #%0d3 2 2,3-i?kHD-5-(7x-W h*5/)-lH-f >5*>-l-*-;P 
2,3-^kFn-5-(7xi:;^ h^»-lH-< >^>-l-^> (1.3 g, 5.46 
mmol) ^fh7tH077> (20 mL) (10 mL) ©fifcfcfc 

#U tR&W^&^HJ^A (0.41 g, 11 mmol) fciO*.fc«» IIT 2 m 

9^=3:1) TflfgU £JHfc-&*f (1.16 g, iR$ 89*) «efit»*tUT»fc. 
'HNMR (CDCl,) 61.70 (1H, d, J=5.0Hz), 1.85-2.05 (1H, m), 2.40-2.55 
(1H, id), 2.70-2.85 (1H, m), 2.95-3.10 (1H, m), 5.05 (2H, s), 5.10-5.20 
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(1H, m), 6.85-6. 87 (1H, m), 7.25-7.45 (6H, m) 0 

##0!I3 3 2-(4-^P ; E7x/^'»-2 > 3-^hHD-lH-f >x> 

5 83-84 «C (iMX^k-^-f yyDWPX-^^S'Slif*). 

'H NMR (CDCl 3 ) 5 3. 13 (1H, d, J=3.0Hz), 3.18 (1H, d, J=3. 0 Hz), 3. 33 
(1H, d, J=6.2 Hz), 3.39 (1H, d, J=6. 2 Hz), 5.09-5.15 (1H, m), 6.78 (2H, 
d, J=9.0 Hz), 7.16-7.26 (4H, m), 7.37 (2H, d, J=9.0Hz)„ 
#%^3 4 (E)-3-[4-[(2,3-^bHn-lH--r>'x>-2-^;V)^'>]7xX 

10 )V]-2-^U^>m^)V 

2-(4-^P^7x/^>')-2,3-^k HD-IH-Ox> (1.4 g, 4.7 mmol) <D 
N,N-^^^M7$H (4.7 mL) ^fC^TK^hU^A (1.0 g, 12 
mmol), r^7V)Vm^)V (0.86 mL, 9.5 mmol), fh^^T^-^A 
^D'JH (2.0 g, 7.1 mmol) %>&T$BW^W& (31 mg, 0.14 mmol) £ 

15 mz., ioo 24 mmmzistco Kj^m^u\zmvtc^^u zK^in^ 

u mmvtc. mfe*BMx?)\^^*v>frt>n®imv, mm^m (o.96 
g, urn 69«) znrco 

Mti 115-116130 

20 'H NMR (CDC1 S ) 6 3.1.6 (1H, d, J=2.9Hz), 3.21 (1H, d, J=2.9Hz), 3.37 
(1H, d, J=6.4Hz), 3.43 (1H, d, J=6.4Hz), 3.80 (3H, s), 5.17-5.23 (1H, 
m), 6.31 (1H, d, J=16 Hz), 6.91 (2H, d, J=9.0 Hz), 7.17-7.27 (4H, m), 
7.47 (2H, d, J=9.0Hz), 7.65 (1H, d, J=16 Hz). 

25 4-* h^J/7xy-;i/ (5.0 g> 40 mmol) <D N,N-^*^l/*;kk7$ H 
(50 mL) ®m\Z 60* *m<ti-hVV& (1.6 g, 40 mmol) £2kftTT2in*., 
M£>W)Z ZOfrfflmWLfc* £tl\z7ti^&Mx?)V (7.4 g, 44 mmol) *tK\ 



WO 2004/041266 



169 



PCT/JP2003/014139 



- (^*v>/wmx?)W:\) -wnmu &m<t£® (8.0 g, urn u%) 

5 'H NMR (CDClj) <51.30 (3H, t, J=7. 1 Hz), 3.77 (3H, s), 4.26 (2H, q, 
J=7.1 Hz), 4.57 (2H, s), 6.81-6.89 (4H, m)„ 

3 6 (4-b HD^>7iy*'»l«I^ 
(Mh^>7i/*'»»tl9 1 ^ (2.0 g, 9.5 mmol)> JL?>tt—)V 
(2.8 bL, 38 mmol) ^tflftftTJl^x^A (5.1 g, 38 mmol) ©$>£dp* 
10 (20 mL) gift** ac^fc 40 #Mi*#bfc. S^^nn^At 

x^;p— ^-fy^Dbr^x— r;i^6?Wi»b, »Bfl5^* (1.4 g> jr* 

75*) 

15 123-124*C. 

'H NMR (CDC1,) 61.30 (3H, t, J=7. 1 Hz), 4.26 (2H, q, J=7. 1 Hz), 4.56 
(2H, s), 6. 73-6.84 (4H, m). 

##093 7 [4-(4-7i^h + ^)7x;+y]»Sl^ 

U-fcKD^^xy+vOSftlX^ (0.49 g, 2.5 mmol)> 4-r7xx;K? 
20 (0.59 g, 2.8mmolK K»*U»7A (0.69 g, 5.0 mmol) £«k 

tfa^tofrU^A (30 mg, 0.50 mmol) <D H,K-i?*?-)\,*)W*7S. F (5 mL) 

»«s^fflT 30 ssk so -c t 3 »«smjets* 

• *7A^P^h^77^- (A^tVRSl^H.'l) T*«U 
25 #J (0. 62 g, 76*) 

l H NMR (CDC1,) 51.30 (3H, t, J=7. 1 Hz), 1. 78-1.83 (4H, m), 2.66-2.71 
(2H, m), 3.90-3.94 (2H, m), 4.26 (2H, q, J=7. 1 Hz), 4.56 (2H, s), 
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6.79-6.87 (4H, m), 7.18-7.21 (3H, m), 7.27-7.31 (2H, m). 
##0)J3 8 [4-(4-7iZJ^b^i/)7x/^'>]»BI 

[4-(4-7 7 x / + >/]@liX^ (0.59 g, 1.8 mmolK * 
mm^h-imm (0.15 g, 3.6mmol), Tb7tF077> (5 mLK * 
5 ?J-)V (1 mL) *5ck^7jc (3 mL) (Djg^^^T 48 l^it#L£„ IN 

frzum&v, mmitiam (o.48 g> jr* 89%) &wt. 

116-117'C. 

10 'H NMR (CDC1,) 6 1.78-1. 82 (4H, m), 2.66-2.71 (2H, m), 3. 90-3. 94 (2H, 
m), 4.62 (2H, s), 6.81-6.88 (4H, m), 7.16-7.21 (3H, m), 7.27-7.31 (2H, 
m)„ 

##0J3 9 [(4-* h+^7x^)?t]iiX^V 
4-^h^>ft7x;-;V (15 g, 0.11 mol), hVX l ?)V7A> (28 mL, 
15 0.20 nol) ^rh7tFD77> (150 mL) ©^^-^fcr/D^g^X 
3^1/ (21 g, 0.13 mol) £Jn;L ^T-^^bfCo X*/-)V (10 mL) 

tmw&, ^^•j^;^7A^D7h^77^- (^i^/Bt^x?- 
;i/=io:i) -c*it$3u mmfc&ya (22 g, jr* 92a:) 

20 iftft. 

'H NMR (CDClj) 51.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 3.79 (3H, s), 
4.14 (2H, q, J=7. 1 Hz), 6.83 (2H, d, J=8.8 Hz), 7.42 (2H, d, 1=8.8 Hz). 
##0!|4 0 [(4-fc HD+'>7i^)ff]fflll^ 

mw3 6 tmuo^m^m^x, h^^7x-;wft]Sii^ 

25 frt>%mft>&®*Wt, JR# 91%. 

'H NMR (CDC1 3 ) 61.22 (3H, t, J=7. 1 Hz), 3.51 (2H, s), 4.14 (2H, q, 
J=7.1 Hz), 6.76 (2H, d, J=8.8Hz), 7.37 (2H, d, J=8.8Hz). 
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j^^mit^^mzo urn m. 

5 'H NMR (CDC1 S ) <5 1. 22 (3H, t, J=7. 1 Hz)., 1.76-1.84 (4H, m), 2.66-2.71 
(2H, m), 3.50 (2H, s), 3.93-3.97 (2H, m), 4.13 (2H, q, J=7. 1 Hz), 6.82 
(2H, d, J=8.8Hz), 7.18-7.21 (3H, m), 7. 26-7.29 (2H, m), 7.39 (2H, d, 
J=8. 8 Hz) . 

#%0H 2 [[4-(4-7x-;i/^h^i/)7x-;W^]0BI 

73.5-74.5*C (11^X5^1^ £3*811). 
'H NMR (CDC1,) 6 1.76-1. 82 (4H, m), 2.66-2.71 (2H, m), 3.55 (2H, s), 
3.93-3.97 (2H, in), 6.83 (2H, d, J=8.8 Hz), 7.16-7.21 (3H, m), 7.26- 
15 7.31 (2H, m), 7.43 (2H, d, J=8.8 Hz). 

#%094 3 4-[(2,3-^kHD-lH--r>x>-2--r;i/)^>']^>^>^n/t 

(E)-3-[4-[(2, 3-i^k KD-lH-f >x >-2-f ;W**^] 7x-;i/]-2-7"n^ 
>Wt^)V (0.76 g> 2.6mmol), rb7kHa77> (10 mL), 
20 (5 mL) &<fctf 10% (50* 0.10 g) ©S^^tKSI 

»3t*iratx9 L ;ir-^^/-;i/^6msjnu, &Sft£tt (0.85 g, jr* 

89*) 

25 M& 73-74 t:. 

'H NMR (CDC1,) 62.60 (2H, t, J=7. 9 Hz),. 2.90 (2H, t, J=7. 9 Hz), 3.13 

(1H, d, J=3.2Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6Hz), 
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7.12 (2H, d, J=6.6Hz), 7.17-7.25 (4H, m). 

###14 4 4-[(2,3-^fcb*D-lH--f >x>-2-f;W^'>]^>if>^D/^ 
##fl|3 8 tmU^^m^T, 4-[(2,3->>b HD-lH-f >x>-2--T M 

jH& 138-139^: mWLttV— ^y^Dif^x-^^smifJl), 

'H NMR (CDC1 S ) 62.66 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.13 

(1H, d, J=3.2Hz), 3.19 (1H, d, J=3.2Hz), 3.33 (1H, d, J=6.3Hz), 

3.38 (1H, d, J=6.3Hz), 5.11-5.17 (1H, m), 6.84 (2H, d, J=8.6 Hz), 
10 7.12 (2H, d, J=6.6Hz), 7.16-7.25 (4H, m). 

#%#I4 5 4-[(4-r^/7xn;i/)^ b^>]^>^>^o/^>m^JV 

4-[(4-XhD7xX;»;* h^>l^>^>-fU^>m^)V (0.55 g, 1.67 
mmol), mfttf*TX(IH) (0.79 g, 2.5 mmol) CD**/-;]/ (30 mL) i£*fc 
\Z7kmfc*ymi-hW& (0,51 g, 13 mmol) SrJP^> 2 R# 

^M^^u^Yifyy^- (^**tf->/@mx3Ml,=5:l) TfSISU 

(0. 13 g, ft* 25*) 
l H NMR (CDC1 S ) 6 2.59 (2H, t, )=8.0 Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
20 (5H, br s), 4.90 (2H, s), 6.69 (2H, d, J=8.6 Hz), 6.89 (2H, d, J=8.6 
Hz), 7.10 (2H, d, J=8.3 Hz), 7.21 (2H, d, J=8.3Hz) e 

##^4 6 4-(^-7^i/>-2--r;i/^ b^y)^y^y^unym^)V 

irv$v>-i-*$ ;-)\,fr^mm\^mit%t^ mm 83*. 
25 m& 111-112 r mmx?)v- ^yyntf;px-x;^e>^^). 

'H NMR (CDC1,) 6 2.60 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4Hz), 3.86 
(3H, s), 5.21 (2H, s), 6.94 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8.6Hz), 
7.47-7. 55 (3H, m), 7. 82-7.88 (4H, m) 0 
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>fun>m.^)Vi)^^m^m^mc a « 96*. 

m& 173-174 1: (ifmx^v-^y^Dtf^x-^^^s^) . 

5 'HNMR (CDC1,) <5 2. 65 (2H, t, J=7.4Hz), 2.91 (2H, t, J=7.4 Hz), 5.21 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.47-7.55 (3H, 
m), 7.82-7.88 (4H, m). 

##09 i tmm®J5&*%^T, 4-t ^u^o^>-fu^>m^)vt 
io +y*v>-\-*?s-)Vfrt>imikfim*nito jr* 84«. 
mi- 

'HNMR (CDC1,) 5 2.62 (2H, t, J=7.4Hz), 2.92 (2H, t, J=7.4 Hz), 3.68 
(3H, s), 5.47 (2H, s), 6.98 (2H, d, J=8.6 Hz), 6.99 (2H, d, J=8. 6 Hz), 
7.44-7.60 (4H, m), 7. 84-7.91 . (2H, m), 8.03-8.06 (1H, m). 
15 ##094 9 ±-(3-7?V>-\-'()V* b^r^)^>i?>^OA>m 

##093 8 tmUo^&zm^T, k<iry$Vy-\-^1V% 

>7art>m* ! ?)Vft*>&m4k&®&nr£. jr* six. ■ 

105-106 «c m&^^v-^M v7o tf;i/x-^;^ . 

'HNMR (CDC1,) 5 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, J =7. 4 Hz), 5.44 
20 (2H, s), 6.97 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.42-7. 58 (4H, 
m), 7. 82-7. 90 (2H, m), 8.01-8.05 (1H, m), 
##09 5 0 1H--T > h* -;W2-* * J -)V 

-r>K-;i/-2-#;i^>m (2.0 g, 12 mmoi), n,n-^/wm75F 

(10 mL), xh7tKq77> (20mL) WN-kKP^«<BI<5 h* 
25 (1.5 g, 13 mmol) (Dm%m\Z l-X?;h3-(3->?^^75 ;^UM)V>%)^ 
5 Pmrntg. (2.9 g, 15 mmol) £2jn;L ^ir?-l»fe&#L;fc. 0.5 M £ 

*U mffiVtc. mffiZT-hytPuyzry (20 mL), fh7kKDS^BIt 
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HJ£A (1.9 g> 50 mmol) Sak&TTftlfc&ft* MMT 6 B#MJfc#bfc. 

0.5 m £x>K*»t*tiQ*.v ^mx^-rjftffitfc^ i*ii?^'>') 

A±T?ftjiU WHgbfc. ^g$v"JA^7A^n7h^77^- (A* 
tf>/ftftX3^=5:l) T?«f«U £IHb#»&#fc. JR* 56* 0 ■ 
5 gfi^C 73.5-74.4 "C (SSXfJH^VT'ntfJPX-fJW^SiS). 
'HNWR (CDCI3) 51.79 (1H, br s), 4.83 (2H, s), 6.41 (1H, s), 7.07- 
7.13 (1H, m), 7.16-7.21 (1H, m), 7.34 (1H, d, J=8.3Hz), 7.58 (1H, d, 
J=7.9 Hz), 8.33 (1H, br s). 

#%0!|5 1 4-[(3-7*Dt7x-;W^ h^->] A>if>7 p D/1>^^ 
10 1 <h|fg#0D7j&£JBV>T, 4-t FP^>A>jf >7uK>m*?)lb 

3-^p^^>v^7;p3-;p^6*«^**a6»*ibT#fc. jr* 68*. 

'HNMR (CDClj) (5 2. 60 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.00 (2H, s), 6.88 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
7.21-7.27 (1H, m), 7.34 (1H, d, J=7.5Hz), 7.45 (1H, d, J=7.8Hz), 
15 7. 59 (1H, s) 0 

##H5 2 4-[(3-7"nt7x-jV)/ h^y]^>if>7'D/1>i 

:7 r a/t>«*3\«'fcs*iifc£to*#&. iR* 43X. 

Mj& 97-98 X: V 7°D IfJU-TJV-A^t >^ SS^i) . 
20 l H NMR (CDC1 3 ) 6 2.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.01 
(2H, s), 6.89 (2H, d, J=8.5Hz), 7.13 (2H, d, J=8.5Hz), 7. 22-7.27 (1H, 
m), 7.34 (1H, d, J=7.6 Hz), 7.45 (1H, d, J=7.8 Hz), 7.59 (1H, s), 
##0!|5 3 4-[(2,3->'t:b*P^>y77>-3-f;i/)^'>]A>-if>7 p D;i 

25 W?7J> (0.50 g, 3.7 mmol) 0I^;-J1/ (20 mU »«fcfh7k 
FP&^^HJ^A (0.28 g, 7.5 mmol) £Jn;L, 1 P&|fflft#bfc. 

0.5%£%tt (10 mL) 10 #|H8|#bfc&* ^fo^iiTK^lra 
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3tfcxh7^Hn77> (10 mL), 4-fcKa*^>-fcf>:/nA>8£^;V 
(0.46 g, 2.-6 mmolK h U 7xXMv*:74 > (0.98 g, 3.8 imol)^«k^7 
W*)Vtf>Wli?X. : ?)l> (0.91 mL, 4.7 mmol) fcilQ*., gMT 2 mffiMWL 

=20:1) TtlKl^ ^Jgft£-4&!£#£. JR* 17X. 

l H NMR (CDC1,) 5 2.61 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 3.67 
(3H, s), 4.58-4.70 (2H, m), 5.85-5.88 (1H, m), 6.85 (2H, d„ J=8.6 Hz), 
10 6.91-6. 96 (2H, m), 7.14 (2H, d, J=8.6Hz), 7. 25-7.33 (1H, m), 7.38- 
7.40 (1H, m). 

##09 5.4 4-[(2,3-> > h KD^>V r 77>-3-'T;i/)^->]^>-tf>yD/X 

>m 

##fl|3 8 tmU<»Jj&*m*T, 4-[(2,3-^kFn^>*./:77>-3-<;i/) 
15 ^>/]^>if>7 P DA>m^^;^e>^S<b^&#fe. 60*. 

M& 106-107 -c (^mx^;w—^vyptf;wx-x;^e»^a)o 

'H NMR (CDC1,) 6 2.67 (2H, t, J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 4.59- 
4.71 (2H, m), 5. 86-5.89 (1H, m), 6.85 (2H, d, J=8. 6 Hz), 6.91-6.96 (2H, 
m), 7.15 (2H, d, J=8.6Hz), 7.26-7.33 (1H, m), 7.38-7.40 (1H, m). 
20 ##^5 5 4-[[3-(3-5 1 XZ:;i/)7x-;i/]^ h^->]^>if>yDA>BI^5 1 
)V 

4-[(3-^n^7^x;w^ h^v]^>if>^n/t>BI^^;v (0.96 g, 2.8 
mmol), H7.(tf^n^h)^n> (0.77 g, 3.0 mmol), mmtlVvJ* (0.81 
g, 8.3 mmol) £ N.N-^^M^ATS H (30 mL) fcjgfcU 7;i^>« 
25 l,l'-lf^(^7xn;i.7^X7^y)7xD-fe>^ : j7DP/1^^ 
A (I I) (0.067 g, 0.083 mmol) fclJO&fc. RjiS^T^^B^T 80 *CT 
-HfeJO&bfc. Kfomz 3-^om7i> (0.43 g, 2.6 

mmol), 1,1' -k'X(^7x^7*X7^y)7iDt>^nDA7m 
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(II) (0.067 g; 0.083 nraolK 2 fcjgifcK^ h U (6.9 mL, 14 

moo &jn^t&. ]R>s«*7;w=f>»HftT8o ^T-^feip^ufeo fcfofc* 
5 mmfc&® (0.21 g, 22*) &mvtvatvTmco 

l H NMR (CDC1,) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.89-6.94 (2H, i), 7.10-7.14 (2H, m), 7.33-7.44 
(4H, m), 7.47 (1H, t, J=2.2Hz), 7.55 (1H, dt, J=7. 5 Hz, 1.6 Hz), 7.66 
(1H, s) 0 

10 ##09 5 6 4-[[3-(3-^X-;P)7x-;W^h^>']^>'if>^DA 0 >m 

>v>7urt>m*^)\<frt>imik&®*m£. jr* 33*0 

153.0-153. 5 *C (i?-T V^Otf;l/X-x;V — ^i*>;fr£??8§iii)o 
l H NMR (CDC1 3 ) 6 2.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0 Hz), 5.08 
15 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 7. 33-7.47 (5H, 
m), 7.55 (1H, dt, J=7. 5 Hz, 1.5 Hz), 7.65 (1H, s) 6 
#%0j|5 7 4-[[H-[[5-(HJ7*tO^^W-2-KU^]t*->]7iZ 

20 3- [ [5- ( h U 7 ft-* a * 9 1 ; W) -2-tTU - ;W >>] ^ >5^;i/T )VU -JVfr £> 
gjttt;£tl£#fco JR* 89% 0 

mvt. 

'H NMR (CDC1 S ) 5 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.07 (2H, s), 6.89 (2H, d, J=8.6 Hz), 7.01 (1H, d, J=8.7Hz), 
25 7.09-7.13 (3H, m), 7.23 (1H, br s), 7.31 (1H, d, J=7. 6 Hz), 7.44 (1H, 
t, J=7.9 Hz), 7.90 (1H, dd, J=8.7 Hz, 2.4 Hz), 8.44 (1H, br s). 
#%#I5 8 4-[[3-[[5-(bU7Mo^^)-2-t!iJ»]^'>]7x- 
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mmm 4 1 mm<Djj&. zm^x, 4- [ [3- [ [5- ( h u y )v* n * -2- h u 

iSfc^C 112-113 (^.v^nt!;i/x-x;i— A^it>^e>^a). 

5 'H NMR (CDCI3) (5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 5.07 . 

• (2H, s), 6.93 (2H, d, J=8.6Hz), 7.01 (1H, d, J=8.7Hz), 7.09-7.17 (3H, 

m), 7.24 (1H, br s), 7.31 (1H, d, J=9. 2 Hz), 7.44 (1H, t, J=7.9 Hz), 

7.90 (1H, dd, J=8.7Hz, 2.5 Hz), 8.44-8.45 (1H, m). 

#%#I5 9 4-[[3-(2-^x-;i/)7xn;i/]^ h*^^>-¥>7urt>m*^ 

10 )V 

'H NMR (CDC1,) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8.1Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.06-7.14 (3H, m), 7.28 
15 (1H, dd, J=5.1 Hz, 1.1 Hz), 7.30-7.41 (3H, m), 7.56 (1H, dt, J=7.4 Hz, 
1.6 Hz), 7.66 (1H, s) 0 

#%^6 0 4-[[3-(2 7 ^X-;i/)7xx;|/U h*5/K>i?>7DA>& 

##094 tmmojj&i&m^T, 4-[[3-(2-fi-;W7x-;w^ h*yi* 
yvyy*unym*^)\,fr%&mfc'&m*%ito jr* 52X0 
20 m& 127-128 v (mm^)v—^^yni^nm^)o 

'H NMR (CDClj) 52.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.07 
(2H, s), 6.93 (2H, d, J=8.6 Hz), 7.08 (1H, dd, J=4. 5 Hz, 3.5 Hz), 
7.14 (2H, d, J=8.6Hz), 7.27-7.41 (4H, m), 7.57 (1H, dt, J=7.4 Hz, 1.6 
Hz), 7.66 (1H, s). " 
25 6 1 4-[[3-(2-tfU5^x;i/)7xx;l/]^h+5/]^>if>yn^>K 

4-[(3-^d^e7xx;W^ V^^y^yyunym^iV (0.70 g, 2.0 

mmolK bfX(tf^-3 7h)v#P> (0.56 g, 2.2 mmol). fESt^U^A (0.59 
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g, 6.0mmol) 4N,B-5?^^MM75H (20 mL) fc»#U 7)V3>m 
&Ufc&> l,l'-lfX(> > 7x-;i/7^X7W , y) 7iOt>^on^7^ 
A (I I) (0.049 g. 0.060 mmo DSJPitfc. £j&$£7;i/:f>f?B^,T 80 *CT 

5 _ ttftftttlftlsfc. SttftMPx;/— * (5:1:K 

35 mL), IC**U j^^hU7A (0.64 g, 6.0 mmol) Sin** 7)V3>W. 
&bfc&, 5 i h7*XhU7x:i;i/*X7^>/^> ? 7£ (0.12 g, 0.10 
mmol) fcinfcfc. S^^r^^^H^TTf-ftj&P^JBWbfc. 

10 fc. ii^>'J*^W7A^D7h^7^- (A^>/IWX3\>P 
=5:1) Tf«f«U mnfcG® (0.13 g, JR* 16%) £fcfiift:R4&£LTfc&. 
'H NMR (CDC1 8 ) (5 2. 59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.92-6.94 (2H, m), 7.09-7.13 (2H, m), 7.17-7.20 
(1H, m), 7.41-7.86 (2H, m), 8.41 (1H, dt, J=7. 6 Hz, 1. 6 Hz), 8.42-8.52 

15 (1H, m), 8.80 (2H, d, 4.8 Hz) e 

##0!|6 2 4-[[3-(2-tT'J$^x;V)7x-;W^ h^r->]^>if>7°aA->m 

->]^>if>7'p/i>m^5 1 ;i/^es^t;'a-#?*#7t. jr* 26*. 

152-153 -C 0»Xf.«^S**>*&»IS*). 
20 'H NMR (CDC1 8 ) 6 2.65 (2H, t, J=7. 9 Hz), 2.91 (2H, I, J=7.9 Hz), 5.14 
(2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.22 (1H, t, 
J=4.9 Hz), 7.49-7.60 (2H, m), 8.40 (1H, d, J=7.6 Hz), 8.50 (1H, s), 
8. 83 (2H, d, J=4. 8 Hz) „ 

###16 3 4-[[3-(2-fcfU>?x;W7xx;i/]^ h^XK>i? >7un>WL* 

25 

4-[(3-7D^E7xx;i/)^h^v']^>if>7 0 P/1>M^5 1 ;W (0.70 g, 2.0 
mmol), 2-tf »J H) (0.60 g x 2.4 mmol) £ N, N-v>* ^;|/#;t, 
A75K (15 mL) 7 )V3 >m&L1t&s ^PDk'XhU7x^ 
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)V**yj >n?WMlD (0.10 0.070 miol) &tiQ7Lft. E.fe$L%7)\' 

)i>T?mmvrz. mmm*^ fttmrnrnvit. mt^svufMy&tru 

-vY'fyyj- C'\*U->/0BIX5 1 ;W5:l) Tfl«U &flft&4b (0.24 g, 
5 JR* 35X) *#|fiift!K«i:UT#fc. 

'HNMR (CDC1,) (5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8.6 Hz), 
7. 22-7.27 (1H, m), 7.46-7.51 (2H, n), 7.73-7.79 (2H, m), 7.93 (1H, dt, 
J=1.8Hz, 5.0 Hz), 8.07 (1H, s), 8.70 (1H, dt, J=4. 7 Hz, 1.4 Hz). 
10 ##0116 4 4- [ [3- (2- tf U 7 x ~M ;* h * ->!K >-fe?> 7*D A 

##«4 tRI«©^tt*fflViT, 4- [ [3- (2-hTU 7xrjl/]^ h*->] 

^>if>7*D/t>»^5 1 ;^5^j®fl:^*#fc. JR* 57*. 

iba i6o-i6i -c csraix^w-A+u-^efnift). 

'HNMR (CDC1,) 52.63 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 5.12 
15 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.24-7.29 (1H, 
m), 7.46-7.52 (2H, m), 7.71-7.81 (2H, m), 7.87-7.91 (1H, m), 8.05 (1H, 
s), 8.72-8.75 (1H, m). 

##096 5 4- [ [3- (2-j~ 7 7 x ~)V] * $/K A 
)V 

20 m&M2 2tm&<Djjm&m*T. 2-± y n>mfrt> ^m^m £ a 

ft$££bT#fc. IR* 93%. 

'HNMR (CDC1,) (5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.13 (2H, s), 6.94 (2H, d, J=8.6 Hz), 7.13 (2H, d, 1=8.6 Hz), 
7.42-7.53 (4H, m), 7.68 (1H, dt, J=7.4 Hz, 1.5 Hz), 7.73-7.80 (2H, m), 
25 7.85-7.93 (3H, m), 8.05 (1H, br s), 

##0!I6 6 4-[[3-(2-t7fJW7i-M^ h*i/K>if >7*nA>& 

##09 4 t P3$ & £/B ^T, 4- [ [3- (2-± y ^)V) 7 x * 
>-i?>7*0^>K^^;^&Mft;^*#fc. "JR* 52%. 
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m& 134-135 x: mm^)i—^^>f)^n^)o 

'H NMR (CDC1 8 ) 6 2.65 (2H, t, J=7. 9 Hz), 2.91 (2H, t, J=7.9Hz), 5.13 
(2H, s), 6.95 (2H, d. J=8.6Hz), 7.14 (2H, d, 1=8.6 Hz), 7.43-7.53 (4H, 
m), 7.68 OH, dt, J=7.5Hz, 1.5 Hz), 7.75 (1H, dd, J=8. 6 Hz, 1.8 Hz), 
5 7.78 (1H, s), 7.85-7.93 (3H, m), 8.05 (1H, br s)„ 

###16 7 4-[[3-(5-tfU$S ? -;W7xnjW^ b^>]^>^>^UA>m 
4-[(3-^D^7x^)^h^v]^>if>^0/1>^^^ (0.70 g, 2.0 
mmol), ¥Z(¥-}-n7b)i?-#n> (0.56 g, 2.2mmolK It^JU^A (0.59 
g, 6.0 mmol) £ N.N-^pWl/tfJk^S b* (20 mL) 7)V3>W 
10 &Vrc&, U , -a(^7x-JV7*X7^)7zDt>^DD/^^ 
A (II) (0.049 g, 0.060 mmol) ZtoZ-Tc, %lfc%t%7)\'3>m®%T 80 <C 

temmttfrVis f&m&mmvrz. ^^h;vx>-^^y-;^-7K <5:i:i, 

35 mL) till/, ifttt:J-HJtfA (0.64 g> 6,0 mmol) £JQ;L, 7;^>fi 
15 mVfc'&, f h7=^X h 'J 7x-MX7-f >n7^<)A (0.12 g, 0.10 
mmol) *im*.&. E*«*7;W^>»H»TT?-lftJn^3I«tbfc. 

fh7hHD77>- ^U->5&^H5SSU ^MitteM (0.94 g, JR¥ 
20 14J0 £#fc 0 
gfe£ 166-167 *C 0 

'H NMR (CDCls+DMSO-dg) 6 2.60 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 
Hz), 5.13 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.16 (2H, d, J=8.6Hz), 
7.54 (3H, s), 7.65 (1H, s), 8.96 (2H, s). 9.21 (1H, s). 
25 ###16 8 5,6-> ? hHo-4H-vi7D^>^[b]^X>-4-^-> 

N,N-^^^;l/7^'J;i/7$ H (6.6 g, 71 mmol) ©^DDI^> (400 
ml) »»K:*?&T, hV7)l*u*?>Z)Vfc>MM7kM (20 g, 71 mmol) 
<Dv^npX^> (50 mL) »«£!$>o < D £*Tbfc. i^W7i> 
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(6.0 g, 71 mmol) 0^DDI^> (50 nL) &%L*1Si\X, 15 mmMf^U 

bit, Kmm*m&mmv, mm&m*mi'hvv&mm*mx* mt^jv 

UTh^77^- (A^f>/SixW:l fr£> 4:1) TffiSgU ^S<k 
5 (3.8 g, 3930 *Sfi»*i:L/T#fc. 

'H NMR (CDC1,) <5 3. 00 (2H, t, J=4.7Hz), 3.19 (2H, t, J=4.7Hz), 7.15 
(1H, d, J=5.1 Hz), 7.31 (1H, d, J=5. 1 Hz)„ 

4- bHD^$/^>-tf>yD/1>m^^;V (1.5 g, 8.3 mmol) \Z 25% 7^ 
10 -TtK (30 mL) fcftl*, 15 Pf Efcttfc#!l«*;lJD*, 

(0.43 g, JR# 310 
'H NMR (CDC1,) (5 2. 49 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.65 
(1H, s), 5.25 (2H, br s), 6.76 (2H, d, J=8.5 Hz), 7.08 (2H, d, J=8.5 
15 Hz). 

##097 0 4-[(5-^PD-2 f 3-i?bFD-lH-r>x>-l-'rJW)^'>]^>1f 

##033 2t®u<D%m*m^T, 5-^pp-i-f >y;>frz 5-^pp- 
2, 3-yt hp-ih-<>x>-i-^-;ps^. cn*jMr«i tw«i©^rtt* 

tt£ 158-159 *C (»«X^;lr-^+U->^SfHSft). 
'H NMR (CDC1,) 6 2.21 (1H, m), 2.49-2.61 (3H, m), 2.83-2. 96 (3H, m), 
3.11 (1H, m), 5.36 (2H, br s), 5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.91 
25 (2H, d, J=8.6Hz), 7.14-7.33 (5H, m). 

###97 1 5-[[4-([i,r-k'7i-;n-3-r;v^ h^$/)7x-;W^5 1 ;W- 

5- [(4-k Kn^ i/7i^W >fJW-2, 4-f 5?>^t> (0.30 g, 1.3 
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mmol) (Di>^)V7,)V^^/Y (20 mL) jSftfc 3-(£ D u*f-)V) fc?7xXJl/ 
(0.26 g, 1.3 mmol) £«ktf 60% TK^b^hU^A (0.11 g> 2.6 mmoDSriP 

M&yazMWT? i mm, sot 1 mmmw^tco %.jfem\z7k* 

g^t;^ (1.3 g, JRajs 96*) 

M 109-in *c (^x^;vx-x;v— <\*Dr>frt>nm&)o 

'H NMR (CDC1,) 5 3.11 (1H, dd, J=9.4 Hz, 14.1 Hz), 3.46 (1H, dd, J=3. 9 
Hz, 14.1 Hz), 4.80 (1H, dd, J=3.9 Hz, 9.4 Hz), 5.11 (2H, s), 6.95 (2H, 
10 d, J=8.7 Hz), 7.16 (2H, d, J=8.7 Hz), 7.30-7. 65 (9H, m), 7.99 (1H, s)„ 
##0!|7 2 5-[[4-[(3-7x/+>'7x^)^h+>']7i-JW/f;H- 

###J7 1 £mn<D%tik*m*T. 5-(4-hHa^^>^)-2,4-f7^ 
U S> >5>* y £ l- & n a ^ -3-7x7 3"* >if >fr ^Mit^ 
15 fco JR* 23*. 

101-102 1: (v>x^;i/x-^;w— ^vHJ->^£S^ifl). 

'H NMR (CDCl,) 6 3.10 (1H, dd, J=9.5Hz, 14.2 Hz), 3.45 (1H, dd, J=3.8 
Hz, 14.2 Hz), 4.50 (1H, dd, J=3.8Hz, 9.5 Hz), 5.01 (2H, s), 6.89-7.19 
(10H, m), 7.31-7.36 (3H, m), 8.25 (1H, s). 
20 ##{17 3 4-[(5-^Dn-2,3-> 5 t HD-1H--T >x>-l--T;W)^'>]^>^ 
>7°OA>XhU;W 

2, 3-5? t Ko-m-r >7^>-i-^;w^#fco ^n^##^i 1 t^e^ss: 
97-98 r: (^x^;wx— r;v— ^*ij->#>&?f8*). 

'H NMR (CDClj) 62.24 (1H, m), 2.49-2. 63 (3H, m), 2.85-2.95 (3H, m), 
3.12 (1H, m), 5.69 (1H, dd, J=4.3 Hz, 6.6 Hz), 6.95 (2H, d, J=8.6 Hz), 



WO 2004/041266 PCT/JP2003/014139 

183 

7.18 (2H, d, J=8.6 Hz), 7.22-7.34 (3H, m). 

7 4 4-[(5-^ PP-2, 3-yt KD-1H--T >x>-l-<;W**~>]-N-(;* 

4-[(5-#PP-2,3-^fc K O-IH — f >-r>-l--r;i/)^->]^>if>^D/1> 
5 g| (0.3 g, 0.95 mmol) C^DD^^> (10 mL) *?>7,)V-fc> 
(90 Hg, 0.95 mmol), N.N-S^WPTS / tfU P> (0.12 g, 0.95 
mmol) l-X?)V-S-(S-z?*?)V7S.;°7u fcf;W#;M$$*f 5 KJS&ift 

(0.17 mL, 0.95 mmol) fcifl*., ffl£fcftS»T 15 l*MJt#i / fc. KJE&«fc 

10 ^ (0.10 g, 30X) 

»^ 140-141 -c <mmjL?)v-^*D->&p>nmsk). 

l H NMR (CDCl,) 52.22 (1H, m), .2.54 (1H, a), 2.62 (2H, d, J=7.4Hz), 
2.85-2.98 (3H, m), 3.10 (1H, m), 3.25 (3H, s), 5.68 (1H, dd, J=4.3Hz, 
6.6 Hz), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.19-7.34 (3H, 
15 m), 7.67 (1H, br s). 

##0i|7 5 N-[3-[4-[(5-^PD-2,3-^k KP-lH-f >^>-l-<;W^'>] 

4-[(5-^PP-2, 3-^t KD-1H-T >x>-i-<;w^~>3^>if>yp/t> 

-hU;i/ (0.50 g, 1.7 mmol) ©Th7kHD77> (25 mL) jjHftfc, 
20 T, TK&ftU^AT^X^A (77 mg, 2.0 mmol) fcJn*., 3 B# 

#5ttfcttl**l£l£U5>> (20 mL) 
(0.18 mL, 0.95 mmol) 3 P#Wjt#Lfc. jRjHftfc* 

25 i/'j*y;W7A^D7h^77-f- (ft^x^;p) t»$?u 

(0.11 g, JR* 18X) £#fc« 

S*/& 111-112 "C (^X^x-x^SliiSa). 

'HNMR (CDC1,) 61.85 (2H, m), 1.95 (3H, s), 2.24 (1H, m), 2.50-2.64 
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(3H, m), 2.90 (1H, m), 3.12 (1H, m), 3.28 (2H, dt, J=6.6Hz, 6.7 Hz), 
5.40 (1H, br s), 5.68 (1H, t, J=4.6 Hz), 6.90 (2H, d, J=8.4Hz), 7.11 
(2H, d, J=8.4 Hz), 7.19-7.34 (3H, m). 

##037 6 N-[3-[4-[(5-^aP-2,3-^bKP-lH--r>x>-l-'f^)^">] 
5 7x^l/]7 p DWI/]^^>XM>7$h* 

4-[(5-£Dn-2, 3-^bHD-lH-r>x>-l--r;W^e/]^>if>^D/1> 
-hU;i/ (1.0 g, 3.4 mmol) (O^Yy^Yuyyy (50 mL) &mz, *}$T> 
7mitV^A7)VS.-^A (0.16 g, 4.1 mmol) ZfyZ., MS®)**.®*-? 

10 tz&, MMflgUfco n<otlfzm^^i7tiU^JVA (20 mL) \Z®ffiVtc'&, 
frftVtzo Ctl^hUX5 1 ;Pr^> (0.47 mL, 3.4 mmol) *J;CX/^>X;l/ 
»^OiJ H (0.36 mL, 3.4 mmol) £iDA, m^^^f^ 3 mfflMW 

15 ;l/=7:3) Till, mmfctr® (0.15 g, IR» 11*) 
Mj^ 89-90 t: (yIf;H-fM^SS^). 

'H NMR (CDC1 3 ) 61.89 (2H, m), 2.24 (1H, m), 2.55 (1H, m), 2.66 (2H, t, 
/ J=7.4Hz), 2.90 UH, m), 2.94 (3H, s), 3.07-3.19 (3H, m), 4.29 (1H, 
br), 5.67 (1H, dd, J=4.4 Hz, 6.5 Hz), 6.90 (2H, d, 1=8.6 Hz), 7.11 (2H, 
20 d, J=8.6Hz), 7.19-7.34 (3H, m) 0 

##0117 7 2,3-^k HD-2,2-^^fJHH-'f>7>l-t> 

60% TkMiti'hVVk (2.7 g, 68 mmol) <D 1, l-V* b*^X? > (30 
mL) ffiffiz \-^>#jy (3.0 g, 23 mmol) ^-d< X> ttotto 
MWV 10 aflfflBfcL&ft, avikt^Jl (5.7 ml> 91 mmol) JB;L, 
25 1 P&MJfc#bfc. RKX^l/TfflfflLfc. $UJ 

(M^-» rmmv, mm\t^m (4.0 g, jr* 99%) *ntc* 

'H NMR (CDC1,) 61.24 (6H, s), 3.01 (2H, s), 7.35-7.44 (2H, m), 7.59 
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(1H, dt, J=1.2Hz, 7.6 Hz), 7.76 (1H, d, J=7.8Hz). 

#%0U7 8 [4-([i,i'-tf7xn;i/]-3--r;i/^ b^^)7^y^->mm^^)V 

5 42%. 

'H NMR (CDC1,) 5 3.80 (3H, s), 4.59 (2H, s), 5.08 (2H, s), 6.86 (2H, d, 
J=9.2 Hz), 6.94 (2H, d, J=9. 2 Hz), 7.33-7.64 (9H, m). 

#%#I7 9 [4-(d,r-tf7x^;i/]-3-r;w^ h*is)73L;*r>>mm. 

10 7 x/ *ismM*?)VfrP>&m<t£®*'&fto 88K. 

132-133 "c (^x^x-x;p-^^>^e>si§a). 

!H NMR (CDC1,) 5 4.63 (2H, s), 5.08 (2H, s), 6.88 (2H, d, J=9.3Hz), 
6.95 (2H, d, J=9.3Hz), 7.31-7.64 (9H, m). 

8 0 2- [4- ( [1 , 1 ' - M 7 x~;i/] -3-< JWb^'»7i/^] -2-* 3=- 
15 )V7*U n>WL3L^)V 

1 1 m$<Djjm &m v>t> 2- (4- t: h d * 7 x / * -2-* y 

n;t>»i^t [l,l'-lf7x-;P]-3-^^y -)Vfr & &Sfc£*f 
iR¥ 65%. 

20 'H NMR (CDC1,) 61.27 (3H, t, 1=7.1 Hz), 1.54 (6H, s), 4.24 (2H, q, 
J=7.1 Hz), 5.06 (2H, s), 6.86 (4H, m), 7.30-7.47 (5H, m), 7.53-7.64 
(4H, m). 

##03 8 1 2-[4-([l,l , -tf7xn;i/]-3-r;W/h^r'»7xy^->]-2-^5 1 
)V7*UK>WL 

25 IN*fl4£W«©#i**JBV*T, 2-[4-([l, l'-tf7xX;l/]-3-f A,* 

'»7xy^>>]-2-^9 t ;^DA>ttx^^6ajjH^'&«*#fc. W 93« 0 

MA 114-115 "c (^x^;i/x-x;i^\+-9->d^^S). 

'H NMR (CDC1,) 61.55 (6H, s), 5.08 (2H, s), 6.92 (4H, m), 7.31-7.45 
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(5H, m), 7.54-7.64 (4H, m). 

(3-7 x j ^^7i^) % $ j t>mm<k£%i*&&n*tvTm£o 

5 m 47So 

'H NMR (CDC 1 3 ) (5 3.80 (3H, s), 4.58 (2H, s), 4.98 (2H, s), 6.86 (4H, 
m), 6.90-7.18 (6H, m), 7.30-7. 36 (3H, m) 0 

##^8 3 [4-[(3-7x;^>7x^JW^h + '>]7x;+^^ 
^mHtmUO^^^X, [4-[(3-7x;^i/7x-JW^h^'>]7 
10 x.J *=sm&*^)Vftb&ntt>tiW*'&T£> JR* 86*. 

115-116 1: amttx^i^-A^^^&sttft). 

'H NMR (CDClj) 5 4.63 (2H, s), 4.98 (2H, s), 6.81-7.16 (10H, m), 7.31- 
7.36 (3H, m)o 

###|8 4 2-[4-[(2,3->?t Fn-1H-^ >5*>-M;»:**^] 7 x 
15 2-^f;i/7*nA>tI^ 

i tmmoJi&&%^r> 2-(4-k Hn*^7xy+^)-2-/^;wy 
n/^vsi^i/t 2, 3->>t ho-ih-t >x>-i-^--;^e)^'fb'&ti^#fe. 

JR* 63Xo 

20 l H NMR (CDC1 3 ) 51.29 (3H, t, J=7. 1 Hz), 1.56 (6H, s), 2.20 (1H, m), 
2.51 (1H, m), 2.91 (1H, m), 3.13 (1H, m), 4.25 (2H, q, J =7. 1 Hz), 
5.67 (1H, dd, J=4.3Hz, 6.6 Hz), 6.88 (4H, s), 7.20-7.31 (3H, m), 7.40 
(1H, d, J=7.2 Hz). 

###18 5 2-[4-[(2,3-^b KD-lH-f >x>-l-<;W^'>3 7i /*v0- 
25 T.-*3-)\r'7urt>m 

##0H tmuo^m^m^x, 2-[4-[(u-yt hd-ih-ox>-i--< 
^ 71X0 
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107-108 -C (S?X^X— T)l—^*-tir>frP>nifc&). 
'H NMR (CDC1,) (51.56 (6H, s), 2.22 (1H, m), 2.53 (1H, m), 2.92 (1H, 
jd), 3.14 (1H, m), 5.70 (1H, dd, 1=4.3 Hz, 6.6 Hz), 6.94 (4H, s), 7.21- 
7.32 (3H, m), 7.41 (1H, d, J=7.3 Hz). 
5 ###18 6 2-*3^-2- [4- [(3-7x / *->7 xx;|/) / h**>]7x/^>] 
7DA>@gX5MP 

£I^©7J&£J3V^ 2-(4-hHD^$/7xy^-»-2-^5 L ;Py 

□/^iifjvi (3-7 x ;+->7i-jw ^ ^ / &a«Mbfc«&*#&. 

10 

'H NMR (CDC1,) 51.27 (3H, t, J=7. 1 Hz), 1.54 (6H, s), 4.23, (2H, q, 
J=7.1 Hz), 4.97 (2H, s), 6.82 (4H, s), 6.89-7.14 (6H, m), 7.30-7.36 
(3H, m). 

15 7DA>& 

4 t ^©Tj^ffl V^T, 2-* ^;i/-2- [4- [ (3-7 x /+i/7x^|/) 

^h^^]7x/^->]yn/x>Kx^;^e)^s^ti<£#fe. 99X. 

'H NMR (CDC1,) 51.54 (6H, s), 4.99 (2H, s), 6.85-7.15 (10H, m), 7.31- 
20 7.36 (3H, m). 

8 [4-[(2,3-^hHD-lH-f>x>-l-1';W^^]7xy^>']S 

□/x^x^i 2,3-^t vu-m-^ >?>-\-*-)) / frt>i%mfc-£®*nit. 

25 JR¥ 52X. 

'H NMR (CDC1,) 5 2. 22 (1H, m), 2.51 (1H, m), 2.90 (1H, m), 3.14 (1H, 
ffl), 3.82 (3H, s), 4.61 (2H, s), 5.67 (1H, .dd, J=4.4 Hz, 6.6 Hz), 6.86- 
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6.96 (4H, m), 7.21-7.30 (3H, m), 7.40 (1H, d, J=7.3 Hz). 

##0iJ8 9 [4-[(2,3->?h KP-1H--T >5 i >-l-1';W^'>]7xy^^]^ 

mmm 4 tmn®i5&*m ^x. u- 1 (2, z-v b h p-ih-< >x >-m ;w 
gs^ 99-100 1: c^x^x— tjv— A^>^e»n^s). 

•H NMR (CDC1,) 62.22 (1H, m), 2.50 (1H, m), 2.94 (1H, m), 3.12 (1H, 
m), 4.66 (2H, s), 5.68 (1H, dd, J=4.3Hz, 6.6 Hz), 6.90 (2H, d, J=9.3 
Hz), 6.95 (2H, d, J=7.2Hz), 7.20-7. 30 (3H, m), 7.40 (1H, d, J =7. 3 Hz). 

io 9 o 3-[(2, 3-e^b Ha-iH-f y^y-x-t )V)-t^~\^<>^>mm 

(2,3-^fc: HD-lH-Of^l-r^XXf^ 

$ttm o 5 trnmo^m^m^Xs (z-hva^>y^=L^mmt 2,3- 

^kb*D-lH-^>x>-l-^— )\<ftt>&mfc'&®*ntc> JR* 81X. 
ifttt. 

15 [ H NMR (CDC1,) <5 2.03-2. 24 (2H, m), 2.44-2.59 (2H, m), 2. 83-2.96 (2H, 
m), 3.05-3.18 (2H, m), 3.61 (2H, s), 5.71-5.75 (1H, m), 6.21-6.24 (1H, 
m), 6.88-6.94 (3H, m), 7.18-7.31 (7H, m), 7. 36-7. 43 (2H, m). 
##$|9 1 3-[(2,3-> ? fc HD-1H-- r>x>-l-f^)^'>]^>^>^ 
§HJI0!!1 0 6 iTO<Z)#&£$V>T> 3-[(2,3-S?fc Kn-lH-f >x>-W 

20 (2,3-^kHD-lH-f >x>-W;Wx^x;P5&^^ 

mit^m^ntc. urn 6ix. 

•H NMR (CDClj) 6 2.14-2.25 (1H, m), 2.49-2.61 (1H, m), 2.85-2.95 (1H, 
m), 3.08-3.18 (1H, m), 3.62 (2H, s), 5. 73-5.77 (1H, m), 6.87-6.94 (3H, 
25 m), 7.20-7.30 (4H, m), 7.41 (1H, d, J=7.3Hz), 9.65 (1H, br s)„ 
###19 2 2,3-^t HD-l-(3-a-H7x/^-»-lH-f>x> 

0 5 tmmo%&&m^T, 3-3-F7x7-^<h U-^tFn- 
lH-O^^-l-^-^^^^tl^^feo JR* 37*. 
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'H NMR (CDC1,) 6 2.18-2.23 (1H, m), 2. 52-2. 57 (1H, m), 2. 93-2.98 (1H, 
m), 3.10-3.14 (1H, m), 5.71-5.75 (1H, m), 6.97-7.02 (2H, m), 7.22-7.32 
(4H, m), 7.37-7.40 (2H, m). 
5 ##M9 3 3-(2, KP-1H-T >x>-l--f M^y)^>^>^^>m 

x^;p 

2,3-^kFn-l-(3-3-F:7x/^>)-lH--f >x> (1.5 g, 4.5 mmol), 
v- b ^ k H O 7 ? y (8 mL) , 0. 5 M 1Mb 4-X h ^ ->-4-^^r V r/^Mf&T- 
h7kHP7^>JS^ (13 mL, 6.5 mmol) feitfiifblfT. (h U 7x-Jl/*X 
10 (28 mg, 0.04 mmol) 0*g£-*g&£ 60 «C *C 1 l$Mit#l, 

T##lt>fc. S$^>»J*^7A^P7h^77^- (a. 

+u->/»*x5 i ;p-5:i) -cmru ^.m^m (0.70 g, jr* 48%) 

15 l H NMR (CDC1,) <5 1.28 (3H, t, J=7. 1 Hz), 1.94-2.04 (2H, m), 2.18-2.36 
(3H, m), 2.5.3-2.67 (3H, m), 2.87-2.97 (1H, m), 3.09-3.19 (1H, m), 4.12 
(2H, d, 1=7.1 Hz), 5.74-5.78 (1H, m), 6.79-6.87 (2H, m), 7.21-7.30 (5H, 
m), 7.43 (1H, d, J=7.2 Hz). 

##039 4 3-(2,3-^k HD-1H--T >x>-W;i/^^)^>1f>^>K 
20 ftttftl O 6 £pgflS©7J&£fflV>T> 3-(2,3->>k HD-1H--T >5*>-l--f ;P 
^^^)^>if>^^>g|X5 1 ;^e>^^ti&#fc ( , 8035. 

'H NMR (CDC1,) <5 1.93 (2H, m), 2.16-2.27 (1H, m), 2.39 (2H, t, J=7. 5 
Hz), 2. 57-2.62 (1H, m), 2.67 (2H, t, J=7.5Hz), 2.87-2. 97 (1H, m), 
25 3.10-3. 20 (1H, m), 5.74-5.78 (1H, m), 6. 79-6.88 (3H, m), 7.21-7.31 (4H, 
m), 7.43 (1H, d, J=7.2 Hz), 9.76 (1H, br s). 
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)V t 4- 2 u □ -2- h u 7 )V3r a * ?^-5-* / u > * ^ y — s ^^b^ ti 
m^c 111-112 1: (^x5 1 ;i^-> ? -i'vynt!>'Vx-x^e»^iig^)o 

5 'H NMR (CDClj) <5 2.61 (2H, t, J=7. 5 Hz), 2.91 (2H, t, J=7. 5 Hz), 3. 67 
(3H, s), 5.30 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 
7.84 (1H, s), 7.93-7.97 (1H, m), 8.26 (1H, d, J=8.7Hz), 8.35 (1H, s). 
#%#|9 6 4-(2-hU7)l/^D^5 1 ;W4-^DO^/U>-5-f;V^ h^vO^ 

UxjP)* Y*^^>^>7'un>m*^)\'fr%&mikG®*ntco 90*. 

175-176 "C (MWt^)V— s\*D->frt>n&£k). 
'H NMR (DMSO-d 6 ) <5 2.47 (2H, t, J=7.5Hz), 2.76 (2H, t, J=7.5Hz), 
5.33 (2H, s), 6.96-7. 02 (2H, m), 7.15-7.17 (2H, m), 7.42 (1H, s), 7.93 
15 (1H, d, J=8.7Hz), 8.07-8.13 (1H, m), 8.29 (1H, s), 12.08 (1H, br s)» 
##^9 7 4-[2-(l-^-7^kx;WXh^^]^>if>yDA>m^^ 

)vt i-i-7*is>x?;-)Vfrz>mm<k&V!i%nrz. Mm 63*. 

Mti H2-114 «C {Wm^)\r-"MVfU\i)VJL-y-)\r- s\*v>frt>nm 
20 H). 

'H NMR (CDC1,) 6 2.58 (2H, t, J=7.5Hz), 2.88 (2H, t, J=7.5Hz), 3.57 
(2H, t, J=7.4Hz), 3.66 (3H, s), 4.28 (2H, t, J=7.4Hz), 6.82 (2H, t, 
J=8.6Hz), 7.09 (2H, d, 1=8.6 Hz), 7.42-7.56 (4H, m), 7. 75-7.78 (1H, 
i), 7.86-7.89 (1H, m), 8.10-8. 11 (1H, m). 
25 #%#)9 8 4-[2-(l-^7*l/x;i/)x^v]^>if>:/D/T>^ 

mmmi o 6 tmrn^^m^x, 4-[2-a-t7^i/-;wih+>']^> 
v>7*unym*?)\>frb&m\K&m*m£. » 89*. 

111-112 x: mm^)v— vH'vynt^x— Tjvfrznmsto. 
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l H NMR (CDC1,) 6 2.64 (2H, t, J=7. 5 Hz), 2.89 (2H, t, J=7. 5 Hz), 3.57 
(2H, t, J=7.4Hz), 4.28 (2H, t, J=7.4Hz), 6.83 (2H, t, J=8.6Hz), 
7.10 (2H, d, J=8.6Hz), 7.42-7.55 (4H, m), 7.73-7.78 (1H, m), 7.86- 
7.89 (1H, m), 8.10-8.11 (1H, m), 9.85 (1H, br s). 
5 ##fl|9 9 4-kKD^>'-3-a-K^>if>7 P PA>^5 1 ;^«fc^ 4-fc K 
D^>-3, 5-^3- H^>if >7un>n*?-)V 

4-bHa^>'^>i?>yD/1>K/^;K3.0 g, 17 mmol) <D 28% T>^zi 
Tim®. (10 mL) ^Tk&TU SVm (4.7 g, 18 mmol), 3£ft;#U^A 
(4.6 g, 28 mmol) (10 mL) (DM&®*mTVtc. Kfem^®* 1.5 

<\*V>/mktt)V=S:\ ommmfrZ 4-hFD*>'-3,5-^3-K^>-i£ 
>7UK>m*^)V (3.0 g, iR2|5 59%) *Wt, 

15 M& 64-66*c (ftsx? ;w-5ix-f;w^SiS) . 

'H NMR (CDC1,) <5 2.57 (2H, t, J=7.5Hz), 2.81 (2H, t, J=7.5Hz), 3.68 
(3H, s), 5.63 (1H, s), 7.52(2H, s)„ 

■^^iz^i)->xmm^A=5:i (Dmmmfrz 4-tKn*>r3-3>-K^ 

>V>7urt>n* : ?)V (1.6 g, JR^E 22%) *%1t, 

20 mto 

'H NMR (CDC1,) 5 2.58 (2H, t, J=7.5Hz), 2.84 (2H, t, J=7.5Hz), 3.67 
(3H, s), 5.81 (1H, s), 6.86 (1H, d, J=8.3Hz), 7.03-7.07 (1H, m), 
7.50 (1H, s). 

0 0 2-(4-* h+'>7x-;W-7-a- K-5-^>y*77>7'P/ , f>i 

25 

4-t HD^->-3,5-^3-H^>if>yDA>^^^;V (0.89 g, 2.1 mmol), 
4-* h*->x^-;W^>-t? >m (0.63 g) ©.N.N-^^Wil'ATSF (15 
mL) 120 "C T-lfti£#Lfc. attfclfttX^l/TMtRU 
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tt&m (0.67 g, JR* 74*) *ntco 

103-104*0 (smx^v— 9 M y^Dtr;vx-x;^&?ilS^). 

5 'HNMR (CDClj) (5 2.66 (2H, t, J=7. 5 Hz), 2.99 (2H, t, J=7.5Hz), 3.68 
(3H, s), 3.87 (3H, s), 6.91 (1H, s), 6.98 (2H, d, J=8.8Hz), 7.32 (1H, 
s), 7.44 (1H, s), 7.81 (2H, d, J=8.8Hz). 

#%#li o i 2-(4-* b**s7 *-)V)-s-^>Vy yyJnnym^fr 

2-(4-* h + '>7xX;W-7-a-H-5-^>y7 7>/D/1>i^^ (0. 61 
10 g, 1.4 mmol). IE® (0.92 g, 14 mmolh fh7hHD77> (10 mLh 
7-;P (30 mL) -*«ktf 2 fcga^****/-^** (3.0 mL)©2g£#j£ 

iS^>«j^^7A^o , 7h^7^- (^yry/mn^fr 

15 =6:1) T?*»§£U tW^tt (0.11 g, iR* 26S) 
74-75 *C (St&X^l'— ^V7*DWVX- 
'HNMR (CDC1,) 62.68 (2H, t, J=7.5Hz), 3.04 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 3.88 (3H, s), 6.88-6.91 (1H, i), 6.92 (1H, s), 7.10-7.13 (1H, 
m), 7.32-7.44 (5H, m). 
20 ###110 2 2-(Mh^i/7x-jW-5-^>V f 77>7°a^>|i 

10 6 £lR!$*©7j&£fflV>T> 2-(4-* h^->7iXJV)-5-^>^7 

®& 211-212 TC ffimx?)\r-^V7u]d)VX-T)Vfr*>n®&)o 
'H NMR (DMS0-d 6 ) (52.58 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5 Hz), 
25 3.82 (3H, s), 7.06 (2H, d, J=8.9Hz), 7.12-7.16 (1H, m), 7.21 (1H, s), 
7.44-7.50 (2H, m), 7.84 (2H, d, J=8.8Hz), 12.08 (1H, br s). 
. *#0U 0 3 2-(3-;* h*is7*-)V)-5-t>V7y>7urt>m*?)V 

#*m o o tmuojjfezm^r, 4-hKP^>-3-3-K^>t?>7 p a 
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19*. 

M& 74-75 x: (wmx^w-^y^Dtf^x-x^s^ISS). 

'H NMR (CDC1,) <5 2.68 (2H, t, J=7. 5 Hz), 3.04 (2H, t, J=7.5Hz), 3.67 
5 (3H, s), 3.88 (3H, s), 6.88-6.91 (1H, m), 6.91 (1H, s), 7.10-7.13 (IH, 
m), 7.32-7.44 (5H, m). 

##0!l 0 4 2-(3-* h^^7x-;W-5-^>^77>^a/^BI 
HJI^l 0 6 iilfimOTjfe^fflViT, 2-(3-* h^$/7iZJl/)-5-^>y7 

^>7*p/i>ge^^;^e>^s^ti^fe. 83*. 
io 134-135 "c (^x^;i^-^V7 , nt!;i/x-5 1 ;V5&^llilsa). 

l H NMR (DMSO-d,) 5 2.58 (2H, t, J=7.5Hz), 2.92 (2H, t, J=7.5Hz), 

3.85 (3H, s), 6.96-7.00 (1H, i), 7.17-7.21 (1H, m), 7.38-7.54 (6H, m), 

12.12 (1H, br s). 

1 0 5 4-* h+vX^-;^>if>^ 
15 Wmm • EzMfc&l (2.5 g, 10 mmolK 28% T^XTtK (10 mL), tK (100 

mL) ^^tFD^WS^SSl (1.4 g, 20 mmol) <D*.lfcm&mz 4- 

^ b^^X^x;i/^>i?> (1.3 g, 10 mmol) <DX^/-;]/ (60 mL) 

5 #|Sm#L£. «:Jg:fcf£3iB&, x*/-;Waj:tf$> 

X^;l/X-^;l/T^b, «JBET«*LT, ^Mit^m (l. 8 g, J» 92X) 
20 bTfcfc. 

'H-NMRODMSO-dj) 6 3.77 (3H, s), 6.93 (2H, d, J=8.8Hz), 7.40 (2H, d, 

J=8.8 Hz). ' 

#%091 0 6 3-* h*isJL?-)\>*>V>m 

pmmio 5 tmmojjfezm\,*T, 3-* h^>x^x;i/^>i?>frs^ji 

25 fcfrtoZn&BMtVTWi:. JR¥ 90*. 

'H-NMRQDMSO-dj) <5 3. 76 (3H, s), 6.97-7.07 (3H, m), 7.30 (1H, t, J=8. 1 
Hz). 

##0J1 O 7 4-[[3-(3-7'JJl/)7i-;W^ b*isl^>V>7nrt>Wi*?- 
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W& 83%. 

5 'H NMR (CDClj) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.71 (1H, dd, J=1.8Hz, 0.7 Hz), 6.92 (2H, d, 
J=8.7Hz), 7.12 (2H, t, J=8.7Hz), 7.31-7.48 (4H, m), 7.54 (1H, s), 
7.74-7.75 (1H, m). 

##0»J1 0 8 4-[[3-(3-7U;W7i-JH^ h^->]^>if 
10 ##fl|4 tmUW%&*%\,*T, 4-[[3-(3-7'JW7i-;W^ h^rvO'Ot? 

>7urt>M*?)ifrt>%im<k&w*mzo mm 26x„ 
m& 120-122 "c mm^jv—^D->^mm^)o 

'H NMR (CDCI3) (52.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.06 
(2H, s), 6.70-6.71 (1H, m), 6.92 (2H, t, J=8.6Hz), 7.13 (2H, d, J=8. 6 
15 Hz), 7.30-7.48 (4H, m), 7.54 (1H, s), 7.74 (1H, s) 0 

0 9 4-[[3-(iH-tfD-;p-i--r;i/)7xn;W^ h^y]^>if>^u 

4-[(3-7'0 ; E7xr:;W^ h^>']^>-fef>yDA>^^5 i ^ (0.80 g, 2.3 
mmol), \Zu-)V (0.17 g, 2.5mmolK h U-ter 1-7*^*7.7^ > (19 mg, 
20 0.092 mmolK ^&-feS"7A (1.3 g, 3.9 mmol) £WWX> (25 mL) \ZWM 
U 7 )Vzi>W&\sT£®., hU7(^>"7Ux>7-feh»-A7^7A(0) 
(84 mg, 0.092 mmol) £tD*.&. Kfom&7)V3 >^H^T, 100 XZT? 18 Rf 

25 ^X5 1 ;i//'A^-b->=15:l)-e^b, ^b^tl (56 mg, JR* 1%) ZMte® 

'H NMR (CDC1,) 62.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.35 (2H, t, J=2.2 Hz), 6.91 (2H, d, J=8.6Hz), 
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7.09-7.15 (4fl, m), 7.24-7.36 (4H, i) B 

###11 l 0 4-[[3-(lH-fc!D-;i/-i-i';W7xr:;i/]^ h^5/]^>-if>7 p a 
###) 4 £ |TO<Z>;fr&£ JB V> T> 4- [ [3- (1H- fc? O — — 1 — T )V) y x n;M ^ 

m& 120-122 r (s^-f yyohr^x-^i— 'vhj->#sw»*>. 

'H NMR (CDC1,) (5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.08 
(2H, s), 6.35 (2H, t, J=2. 1 Hz), 6.91 (2H, d, J=8.6 Hz), 7.10 (2H, t, 
J=2.1 Hz), 7.14 (2H, d, J=8. 6 Hz), 7.26-7.47 (4H, m)o 

io ###iiii 4-[[3-(2-5 i ryu;W7x-;i/]^ h^^^>^>ya;^>m 
###i6 1 t®m®%&&m>T, 2-7u^7v-)Vfrt>mmik&®*'& 

Jto 38*. 

15 'H NMR (CDC1,) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8.6Hz), 
7.35 (1H, d, J=3.3Hz), 7.43-7.52 (2H, m), 7.88 (1H, d, J=3.3Hz), 
7.91 (1H, dt, J=7.2Hz, 1.7 Hz), 8.05 (1H, s). 
###11 1 2 4- [ [3- (2-5P 7 \/ U 7 x - ; W * h * v!K >if > ;/ D A 

20 ###|4fcrail©^rSs*fflViT, 4-[[3-(2-^7yU;07x-;i/]^ h^v] 
*>V>y*UK>n*?'JIUfrb*M<b&m&ntt. ft* 81*. 

126-127 t: (Mm^JV—^ttyfrZn&Md. 
'H NMR (CDClj) 5 2.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8.6 Hz), 7.35 (1H, d, 

25 J=3.3Hz), 7.43-7.52 (2H, m), 7.88-7.92 (2H, m), 8.04 (1H, s). 

###11 1 3 4-[[3-(2-fcr^i?-;P)7x-;W;* h^^]^>i?>^D/^>ai 

###16 1 tmmojj&zm^T, B-YM^-jyt^^m^m^m^ 
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•H NMR (CDClj) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
5 7.51-7.55 (2H, m), 7. 95-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2.5 
Hz), 8. 64-8.67 (1H, m), 9.05 (1H, d, J=1.4Hz) 0 

1 4 4-[[3-(2-lf7^;W7x-;W^ h*is1'<>'V>7urt>m 

*>v>7urt>m* : ?)\>frt>&Mik&M*m£o 62*. 

10 flfejft 167.0-167. 5 t: (KHx^lr-A^i^»!i^^i) . 

'H NMR (CDClj+DMSO-d,,) 6 2.26 (2H, t, J=8.2Hz), 2.90 (2H, t, J=8.2Hz), 
5.14 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.51- 
7.58 (2H, m), 7.94-7.99 (1H, m), 8.10 (1H, s), 8.53 (1H, d, J=2.5 Hz), 
8.65 (1H, dd, J=2.4Hz, 1.6 Hz), 9.05 (1H, d, 1=1.5 Hz). 

15 ###1115 4-[(5-^DWDa7iz;W^ h*$/K>t?>:/n/i> 

20 'H NMR (CDC1,) 62.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, J=8. 1 Hz), 3.69 

(3H, s), 5.09 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8. 6 Hz), 

7.24-7.27 (1H, m), 7.38 (1H, dd, J=8.5Hz, 2.3 Hz), 7.73 (1H, d, J=2. 3 
Hz) 0 

##0U 1 6 4-[(5-yP ; E-2-^DD7x-;0^ >7 P P/\ i > 
25 SI 

8135. 
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MA 120.0-120. 5 *C mwtx.?)v—^*r-v->frt>mi£&). 

'H NMR (CDC1,) 5 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 5.09 

(2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.16 (2H, d, J=8.6Hz), 7.24-7.27 (1H, 

m), 7.38 (1H, dd, J=8.5Hz, 2.3 Hz), 7.73 (1H, d, J=2.3Hz), 

5 ##09117 4-[(3-^DWDD7x-^)>( h=^'>]^>if>^D A> 

##09 i tffim<Djj&*m*T. 3-^D^E-4-^on^>^;w7;i/3-;i/^ 

JR* 65X. 

10 ! H NMR (CDC1,) 5 2.60 (2H, t, 1=7.6 Hz), 2.89 (2H, t, J=7.6Hz), 3.66 
(3H, s), 5.04 (2H, s), 6.85-6.89 (2H, m), 7.10-7.13 (2H, m), 7.35 (3H, 
s). 

##091 1 8 4-[(3-^0WDD7iz;W^ h*$/K>i?>yaA> 
JR* 81X. 

tt£ 156-158 r (^X^;^-^^>^S^S). 
'H NMR (CDCg 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.00 
20 (2H, s), 6.88 (2H, d, J=8. 6 Hz), 7.13 (2H, d, J=8.6Hz), 7.35 (3H, s). 

##««li i 9 4-[[3-[5-(hU7;^n^^;w-2-tru^;W7xn;w^b 
* >0 ^ >if > 7 □ /i 

###96 1 &h«©#8c&jbv>t» 2-^DD-5-(hU7;^D^5 l ;wbru 
^>^saaKfc^«*#fc. 4ix e 
25 mvto 

'H NMR (CDC1,) (52.61 (2H, t, 1=8.0 Hz), 2.90 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.93 (2H, d, J=8. 6 Hz), 7.13 (2H, d. J=8.6 Hz), 
7.50-7.60 (2H, m), 7.86 (1H, d, J=8.3Hz), 7.97-8.01 (2H, m), 8.11 (1H, 
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br s), 8.95 (1H, br s). 

mWl 2 0 4-[[3-[5-(hU7;^D^^;l/)-2-t!'J> ? ^]7xnjW^ h 
**K>i£>7°P/1>m 
##0!l4 tmU<DJ5fe&m^T, 4-[[3-[5-(MJ 7 MU*?-)V)-l-\LV V 

JR* 32X. 

155-156 ffiWt3L?)\^\*1)->ftP>n®&). 
'HNMR (CDC1,) 6 2.64 (2H, t, J=7.7Hz), 2. 90 (2H, t, J=7.7Hz), 5.12 
(2H, s), 6.92 (2H, d, J=8.4 Hz), 7.13 (2H, d, J=8.4Hz), 7.49-7.54 (2H, 
10 a), 7.85 (1H, d, J=8.3Hz), 7.90-8.00 (2H, m), 8.10 (1H, s), 8.95 (1H, 
s). 

&%M1 2 1 4-[[2-^ W-[4-( h 'J 7MD^f;W 7x^]-3-7 'J 

###y 1 t mm<ojj&&m v>t» 2-* 3^-5- [4- ( u 7 )v*u * 7 x 
15 ~M-z-7?>*?;~)\'&z%m{k&®&m£o jr* 74*. 

'HNMR (CDClj) 6 2.40 (3H, s), 2.61 (2H, t, J=8.0Hz), 2.91 (2H, t, 
J=8.0Hz), 3.67 (3H, s), 4. 85 (2H, s), 6.78 (1H, s), 6.90 (2H, d, 
J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7.60 (2H, d, J=8.4 Hz), 7.71 (2H, d, 
20 J=8.4Hz). 

1 2 2 4-[[2-pWV-5-[4-( h 'J 7;i/tD^5 : JW7x-JW-3-7 U 

*#«4 £mm<Djjfe*m^T, 4-[[2-pWl/-5-[4-(HJ 7)V*U*?JV) 
7 x =;W -3- 7 U ) W X h * ->] ^ >•£ > 7°P A 0 ^ & Mfc&tt 
25 fee JR* 53Xo 

gt£ 182-183 -C (^XfJl^\W>^f,^I). 

'HNMR (CDC1 3 ) 6 2.40 (3H, s), 2.66 (2H, t, J=7.8Hz), 2.92 (2H, t, 

J=7.8Hz), 4.85 (2H, s), 6.78 (1H, s), 6.91 (2H, d, J=8.6Hz), 7.15 
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(2H, d, J=8.6Hz), 7.60 (2H, d, J=8.4Hz), 7.71 (2H, d, J=8.4 Hz). 
##0U 1 2 3 4-CC5- (2, 6-^^fJl/7i-JW-2-fI-JV] ;* h*v\K>1£ 

5 >V>7uK>WtX^)lt 2,G-^^7i-;^D>i^6 4-CC5-C2, 6- 
JR* 83*. gfcV>T, #%m£ITO07j&£fflV>T, 4-[[5-(2, 6-$>*3\fr:7 

x - ;W -2-^x - ;w ;* h * 5/] ^ >^>7d a ^)Vfr t>mifc&® 

fc. JR* 26X„ 

10 120-121 t: fflfflfcX^^-A+U-^^feUtt*). 

'H NMR (CDCI S ) 6 2.17 (6H, s), 2.65 (2H, t, J=7.7Hz), 2.91 (2H, t, 
J=7.7Hz), 5.20 (2H, s), 6.70 (1H, d, J=3.4Hz), 6.94 (2H, d, J=8. 5 
Hz), 7.08-7.20 (6H, m). 

&mMl 2 4 4-[[3-(2-tfU^-;^^»7x-;W^ b*$/K>if>:/a 

15 n>m 

3- (2-tf u ^ >-tf ^ y e> 4- [[3- (2- tr u jv** 

^)7i-;W^ h^v-]^>if>7n/t>g|^^*#fe. #3? 77*. 
#%^4t^©7j^^ViT, 4-[[3-(2-t!iJ yZM^y) 7x";W ^ h 

20 *w*>v>7uK>n*7)Vfrbmmtt&to&%it. flx* 553;. 

tt£ 146-147 (BKX^P— ^*U->*5ff|Sft). 

l H NMR (CDClj+DMS0-d 6 ) 5 2.57 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 
5.05 (2H, s), 6.86-6. 92 (3H, m), 6.99-7.14 (4H, m), 7.21-7.26 (2H, m), 
7.40 (1H, t, J=7.8Hz), 7.67-7.72 (1H, m), 8.19 (1H, d, J=4.3Hz). 
25 ##091 2 5 4-[[4-(7*n ; E^^)7x-JH^ l^$/K>if>;/n/s>8t 

a, a , -^7n ; £-p-^^l/> (11 g, 40 mmolh 4-t F D^">^>if >7*D 
/^>Bfc^^;V (1-7 g, 10 mmolK JSMfcfrUtfA (1.6 g, 12 mmol) £7-feh 
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y (200 mL) 8 mmmwffihtco Rmm^m^ frfamz** 

=18:1) T»«U W&tt&m (0.78 g, JR* 21*) ^efi^tbtifc. 
5 'H NMR (CDCI 3 ) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.50 (2H, s), 5.03 (2H, s), 6.86-6.91 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.40 (4H, a). 

##0U 12 6 z-^WE-i-t Hn^^>if>7 p a/l>m^5 i ;i/ 
4-kHD^$/^>if>^ > PA°>m^^;P (1.0 g, 5.6 mmol) (DffiB. (10 
10 ml) ®m\zmmi-bVV& (0. 46 g, 6.1 mmol) £jjq*., £5 Kit* (0.89 g, 
5.6 mmol) SK**3&s»S»b&ViJ:5lC*«T?&^lL&*«&«tTUfc. 

30 ^raaH^bfc«**HDA» »ttx^Ti*aL&. 
>/mmx^)v=9:D xmmv, mmit^m co.68 g, jr* 47*) 

15 iftfto 

'H NMR (CDC1 3 ) 6 2.59 (2H, t, J=7.5Hz), 2.86 (2H, t, J=7.5Hz), 3.67 

(3H, s), 5.45 (1H, s), 6.93 (1H, d, J=8. 3 Hz), 7.04 (1H, dd, J=1.9 Hz, 

8.3 Hz), 7.30 (1H, d, J=1.9 Hz)„ 

##001 2 7 4-(6-^>^7 x /U;M Y*e-S/)<*>1£>'7un>WL*9'fr 

20 mmmi o 5 tmrn^m^m^x. 

m& 103-106 1: (f^mx^;p— ^v^ptr^x-xju— ^*&>pt>m& 

H)o 

'H NMR (CDC 1 3 ) 6 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5 Hz), 3.66 
25 (3H, s), 5.20 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.7Hz), 
7. 55-7.58 (1H, m), 8.05 (1H, s), 8.13 (1H, d, J=8.4 Hz), 9.00 (1H, s). 
##09 1 2 8 i-to- f <>\r9-7W)V* h+'»^>"t?>ya/1>m 

mmmi o 5 tmmo%&&m*T. 4-(6-^>\z^7v"j;m h 
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v>7un >m*?)vfr e. 3HBHt&* jr* 88x. 

MM. 176-177 x: mm^jv— ^y^ni;;wx-T';v* 

'H NMR (DMS0-d 6 ) (5 2. 48 (2H, t, J=7. 5 Hz), 2.75 (2H, t, J=7. 5 Hz), 
5.22 (2H, s), 6.95 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8.6Hz), 7.59- 
5 7.63 (1H, m), 8.10 (1H, d, J=8.4 Hz), 8.24 (1H, s), 9.40 (1H, s), 
12.08 (1H, br s). 

mmm 1 4-[(2,3-$>k hd-ih-t >x>-i--r;w^^]^>if>^D/t> 
io &*W4 tmm<Djj&%m^T. 4-r<2, HP-m-f >^>-i-r;w^- 
mm 103-104 r mm^jv—^^>i)^nmm)o 

'H NMR (CDC1,) 52.14-2.38 (1H, m), 2.50-2.63 (1H, m), 2.67 (2H, t, 
J=7.4Hz), 2.87-2.96 (3H, m), 3.08-3.19 (1H, i), 5.73 (1H, dd, J=4.9 
15 Hz, 6.5 Hz), 6.94 (2H, d, J=8.5Hz), 7.15 (2H, d, J=8.5Hz), 7.21-7.33 
(3H, m), 7.42 (1H, d, J=7. 2 Hz). 

mmm 2 4-ca, 2, 3, 4-fh7t h v>-\-oV) t^]^<>^>^ 
4 t®m<D-%m*mKT. 4-ca, 2, 3, 4-ff7t \*ut-7#u>-i- 
mm 69-70 *c (^yyntr^x-^-nr-A^v^swwf*). 

l H NMR (CDC1,) 51.70-1.85 (1H, m), 1.98-2.16 (3H, m), 2.74-2.89 (2H, 
m), 2.67 (2H, t, J=7.4 Hz), 2.93 (2H, t, J=7.4 Hz), 5.33 (1H, t, J=4.1 
Hz), 6.96 (2H, d, J=8.6Hz), 7.14-7.24 (5H, m), 7.36-7. 39 (1H, m). 
25 4-[[2,3-^fcHP-5-(7x-JMh^"»-lH--r>7 s >-W;W^ 

##«4tRI*©*feSffl^T, 4-[[2,3-^t FO-5-(7i-JM h*-»- 
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W 33Xo 

jgft£ 99-100 -C (ft«X5 t ;W-^^U->3&>6S»ft). 

'H NMR (CDC1 8 ) 6 2.15-2.30 (1H, m), 2.45-2.60 (1H, m), 2.67 (2H, t, 

J=7.8Hz), 2. 82-2.J90 (1H, m), 2.92 (2H, t, J=7.8Hz), 3.06-3.14 (1H, 
5 m), 5.07 (2H, s), 5.67 (1H, dd, J=6.5, 3.6 Hz), 6.85-6.93 (4H, m), 
7.14 (2H, d, J=8.5Hz), 7.30-7.44 (6H, m). 

mmm 4 4- c [4- [ ^jp (4- 7 x ^;w2-^tv u ; w 7 ^ y ] ^ ^; w 71^ 

&%M4tmfil<D%&%%KT> 4-[[4-[[^^;K4-7xn;U-2-^Ty U 

&®&mtc<, jr* 60*0 

130-131 *c (wiiwi — ^-y-^siusa). 

l H NMR (CDCI3) 6 2.64 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 3.07 
(3H, s), 4.78 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 (2H, d, J=8. 6 
15 Hz)', 7.12 (2H, d, J=8.6Hz), 7.26-7.30 (1H, m), 7. 34-7. 41 (6H, m), 
7.85-7.88 (2H, m)„ 

#%0«J4 £m&<Djjm*m^T, 4-[(4-7x/^>7x:r;»* h^>]^> 

v>7uK>m*?)\,frt>&mit&V!i*nit. six. 
20 ®6^i44-i45 x: mm^j^—^^>^nm^). 

'H NMR (CDC1 3 ) <5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.00 
(2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.00-7.03 (4H, m), 7.08-7.15 (3H, m), 
7.34 (2H, t, J=8.3Hz), 7.39 (2H, d, J=8.6Hz). 

4-[[4-(7xX;V^h^-»7x-;W^h^rV']^>if>yaA>m 

*is]^>v>7°urt>M*^)ifrz&m4k'&y!)*B*tvTmzo 11%. 

'H NMR (CDCI3) 6 2.65 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 4.96 
(2H, s), 5.07 (2H, s), 6.90 (2H, d, J=8 r 6 Hz), 6.98 (2H, d, J=8. 6 Hz) 
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7.12 (2H, d, J=8.6Hz), 7.30-7. 50 (7H, m). 

mMM7 4-([i,r-if^x^;i/]-4-<;Mh^^)^>if>^o/t>m 

Sl!^ 187-189 (rh7kFD77>- ^^>^e>H5SfS). 
•H NMR (CDC1,) <5 2. 66 (2fl, t, J=7.7Hz), 2.91 (2H, t, J=7.7Hz), 5.08 
(2H, s), 6.93 (2H, d, J=8.4 Hz), 7.14 (2H, -d, J=8.4 Hz), 7. 30-7. 50 (5H, 
10 m), 7.50-7.60 (4H, m). 

mffiM8 4-([i,i'-k^x-;W-3--r;M b^)^>^f>^aA>m 
##^4t^CD7j^^ViT> 4-([i,i'-if7x-;W-3-^;v^h^^)^ 

125-126 (smx^;p— s\*D->fr*>nm&). 

15 'H NMR (CDC1,) 5 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.30-7.47 (5H, 
m), 7.50-7.61 (3H, m), 7.65 (1H, s). 

##^4 trnmo^mzm^x, 4-[(s-7x;^^7i-jw^ h^>:K> 
20 v>7urt>WL*3 L )wt>&m<k&®}*®rcL a mm so*. 
mm 94-95 v (mmx?))r-^*y->frt>nBM,) 0 

l H NMR (CDC1,) <5 2. 64 (2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.86-6.90 (2H, m), 6.88-6.98 (1H, m), 7.00-7.03 (2H, m), 
7.08-7.17 (5H, m), 7.30-7.36 (3H, m). 
25 mmmio 4-([i,i , -tf7xn;W-2--r;M h^)^>^£>^UA>m 

tmmojj&zR^x. 4-([i, r -vy^-M-i-ov* b*v)^ 
Mti 103-104 *c (S^x^;p-^^>^e>sjgSi) 0 
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'H NMR (CDClj) 52.63 (2H, t, 1=7.9 Hz), 2.88 (2H, t, J=7.9Hz), 4.91 
(2H, s), 6.79 (2H, d, J=8.6Hz), 7.08 (2H, d, J=8.6Hz), 7.33-7.50 (8H, 
m), 7.60-7. 70 (1H, m). 

114-115 *c mm^)\^^*-y->fr*>n®&). 

'H NMR (CDC1,) 5 2. 63 (2H, t, J=7.9Hz), 2.89 (2H, t, J=7.9Hz), 5.13 
(2H, s), 6. 86-6.92 (3H, m), 6.95-7.00 (2H, m), 7.06-7.12 (3H, m), 7.16 
10 (1H, dd, J=7.5 Hz, : 1.0 Hz), 7.24-7.36 (3H, m), 7.58 (1H, dd, J=7.5 Hz, 
1.4 Hz). 

if>yoA>m^^;^e>^{b^^#fco Mm 84*. 

15 M& 141-142 n (^IfJlr^\^>^^^i). 

l H NMR (CDCI3) 52.66 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0 Hz), 5.14 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.42-7.65 (5H, 
m), 7.79-7.84 (4H, m). 

20 >® 

&mm4tnno-%m*m^x, 4-[[4-(4-*dd^>>/<;w7x-;i/u 
h^>i^>^>^u^>m^^M^mmi^m^nrco mm 90*. 
m& 177-178 1: mm^ji-^vyfrznfe&o 

'H NMR (CDClj) 52. 66 (2H, t, J=7.9Hz), 2.92 (2H, t, J=7.9Hz), 5.14 
25 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.46 (2H, d, 
J=8.5Hz), 7.55 (2H, d, J=8.2Hz), 7.74-7.81 (4H, m). 

mmmi4 4-[(3-^>\/-r;i/7x-ji/)p<h^i/]^>^>yp/i>m 
##^i4 3 tmm<DjD&zm^T, 4-t ^u^^y^>^uA>m^^)i 
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1 3-(yn^fjw^>y7i;^5 4-[(3-^>7-r;i/7x-;w^ 

5 »^ 84-85 v mmx.7-)v—<\*v>frt>nm&). 

l H NMR (CDC1 S ) (5 2. 65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 5.11 
(2H, s), 6.90 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6 Hz), 7.45-7.86 (9H, 
m). 

gUttl 5 4-[[4-(^>>/-r;l/7^/)7x^;P]^h^v']^>1f>7'D/1> 

io m 

0%ms8£mm<D*tik*mtoT. 4- [ [4- > w 5 / ) 7 x -m * 
b*i/)*>v>7nA>m* : ?)Vfr*>%mfc&V!}*nrzo 42*. 

H£ 204-205 *C (fh7kHn77>- M^^&fSISi*). 
'H NMR (CDClj+DMSO-d.) 5 2.57 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 
15 5.02 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.40- 
7.60 (5H, m), 7.76 (2H, d, J=8.5 Hz), 7.96-7.93 (2H, m), 9.04 (1H, s). 

i tmm<Di3&*m^T, 4-t vu^>^>^>^u/^>m^)vt 

4-7 x /*i"<>i?)V7)l,n-)\,fr zmmfc&toZS&Bte t LT#£. ft* 

20 92%. 

'H NMR (CDC1,) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), .3.67 
(3H, s), 5.00 (2H, s)i 6.90 (2H, d, J=8.5Hz), 6.97-7.03 (4H, m), 
7.08-7.13 (3H, m), 7.34 (1H, t, J=7.8Hz), 7.39 (2H, d, J=8.5Hz)„ 

mmmi 7 4-[[4-(7xnj^h^-»7x-;w^h^$/]^>-tf>^p/x> 

25 WL*?)V 
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l H NMR (CDC1,) 6 2.59 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.96 (2H, s), 5.07 (2H, s), 6.89 (2H, d, J=8. 5 Hz), 6. 98 (2H, 
d, J=8.5 Hz) 7.11 (2H, d, J=8. 5 Hz), 7.26-7.44 (7H, m). 

m-mmi 8 4-[(2,3-vbHa-iH-r>x>-i-r;0^^]^>-fe*>ypA o 
5 >m^)v 

2,3-^kFD-lHW>x>-l-*- )Vfrt>&m\k'§®*%tZo JR* 62*. 

'H NMR (CDCIj) 62.15-2.28 (1H, m), 2.51-2.68 (3H, m), 2. 79-2.95 (3H, 
10 m), 3.07-3.23 (1H, m), 3.69 (3H, s), 5.73 (1H, dd, J=4.4Hz, 4.8 Hz), 
6.94 (2H, d, J=8.6 Hz), 7.14 (2H, d, J=8.6 Hz), 7.22-7.31 (3H, m), 
7.42 (1H, d, J=7.2 Hz)„ 

mmmis 4-[(i, 2, 3, 4-f f 7 1 h d 1 7 ^ i/>-i-r w ^->] ^>i?> 

15 &%Mlb®m<Dl5Wi*mKT* 4-h Fn+ ^>-t?>^nA>S^^t 
1, 2, 3, 4-t- h y fc h* D-I-t-7 h~)V& &&Sfc&tt£ B&f»£ t LT#fc. 
1R* 63%. 

'H NMR (CDC1 8 ) 6 1.70-1.75 (1H, m), 1.98-2.16 (3H, m), 2.62 (2H, t, 
J=8.2Hz), 2.77-2. 87 (2H, m), 2.92 (2H, t, J=8.2Hz), 3.68 (3H, s), 
20 5.23 (1H, t, J=4.2 Hz), 6.95 (2H, d, J=8.6Hz), 7.11-7.16 (3H, m), 
7.21 (2H, dt, J=2.2 Hz, 6.8 Hz) 7.38-7.36 (1H, m). 
MffiM2 0 4-[(3'-^;^;W-[l,l*-lf7xr:;W-3-f;W^ h^>l^>^> 

25 >7un>w.*3-)]/frt>mmfc&m*&it 9 w 92%. 

'H NMR (CDC1,) 6 2. 60 (2H, t, J=7. 1 Hz), 2.90 (2H, t, J=7. 1 Hz), 3.66 
(3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 
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7.43-7.53 (2H, m), 7. 55-7. 67 (2H, m), 7.69 (1H, s), 7.85-7. 88 (2H, m), 
8.11-8.12 (1H, m), 10.10 (1H, s). 

mmM2 i 4-[(3'-*;w$;w-[i,i , -i;7x-;w-8-f^)^h^]^>tf> 

5 ##m£l^$07j&£/BV>T, 4-[(3*-*;W$JW[l f r-lf7xn^]-8-^ 

m& 81-82 *c (smx^p— s\*y->ftt>nBM>)o 

'HNMR (CDC1,) 52.66 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.12 
(2H, s), 6,93 (2H, d. J=8.4 Hz), 7.14 (2H, d, 8.4 Hz), 7.45-7.53 (2H, 
10 m), 7.57-7. 64 (2H, m), 7.69 (1H, s), 7.87 (2H, d, J=7.6 Hz), 8.11 (1H, 
s), 10.09 (1H, s). 

mffiM2 2 4-([l,l'-tf7x-JV]-3-T;i/^ h*FZ')'*>1f>7un>m*?- 
)V 

4-[(3-^Dt7i-;W^ Y^]^>M>zfu;-%ym^)V (0.60 g, 1.7 

15 mmolK 7z-Md>1 (0.25 g, 2.1 mmol)> Iftrft^hUCA (0.55 g, 
5.2 mmol) * h;t>x>-** J-)V--fc (6:1:1, 35 mL) fc»#U X;Pzf>« 
£b&fk fh7^h'J7i^X7^>A7m (99 mg, 0.086 
mmol) ^Jo^fe. S«ft*7;i/3r>»H*TT?-lftJiDi«li«Ufc. EfcttSft 

=18:1) Tf*«U SSfc^tt (0.55 g, 92*) *afi»*iLT#fc. 
l HNMR (CDC1,) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5 Hz), 7.12 (2H, d, J=8.5 Hz), 
7.35-7.47 (5H, m), 7.54-7. 65 (4H, m). 
25 mmM2 3 4-[(3-7x;^^7x-JV)^ h^y1^>^>^U^>m^)V 

#%0U tmn<Dj5&*m^T, 4-t Kn^v^-tf^n/^gi^;^ 
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'H NMR (CDC1,) <5 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 6.90-7.20 (9H, m), 7.20-7.36 (4H, m), 
HiS0iJ2 4 4-([i,i'-tf7x^;i/]-2-f;M h^y)^>^f>fun>m^ 
)V 

5 ##fl|5 tmn<D%&*m*T* 4-hKn*5>^>fe?>7°niA>M;Wl/£ 
2-7x-;^>^;UyP^Hd^SM{k^^#feo JRsj* 52*o 

'H NMR (CDC1 S ) 6 2.58 (2H, t, J=8. 1 Hz), 2.87 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.91 (2H, s), 6.78 (2H, d, J=8. 6 Hz), 7.06 (2H, d, J=8.6 Hz), 
10 7.33-7.40 (8H, m), 7.50-7.70 (1H, m). 

nmm2 5 4-[[2,3-^k:KD-5-(7x~;M h^v^-lH-'f >x>-l-f M 

2, 3-^k HD-5-(7xz;W h*'»-lH-f >?>-\-*-)Vfrt>mmfc&m* 
15 fi«tlT#fc„ JR* 65X 0 

'H NMR (CDC1,) 62.18-2.23 (1H, m), 2.45-2. 60 (1H, m), 2.61 (2H, t, 
J=8.0Hz), 2. 82-2.90 (1H, m), 2.91 (2H, t, J=8.0Hz), 3.06-3. 20 (1H, 
. m), 3.68 (3H, s), 5.07 (2H, s), 5.67 (1H, dd, J=6.5 Hz, 3.7 Hz), 6.84- 
6.93 (4H, m), 7.13 (2H, d, J=8.5 Hz), 7.26-7.44 (6H, m). 

20 mmm2& 4-[(2-7x;^'>7i-;w^h^'>]^>f>yDA>^f;i' 
i tmm<Djjmzm>T, 4-h Yu^^>^>^u/-%>m^)vt 

93%. 

'H NMR (CDClj) 6 2.59 (2H, t, 1=8.1 Hz), 2.88 (2H, t, J=8. 1 Hz), 3.66 
25 (3H, s), 5.13 (2H, s), 6.89 (3H, t, J=8.6Hz), 6.98 (2H, d, J=8. 1 Hz),- 
7.07-7.20 (4H, m), 7.25-7.40 (3H, m), 7.50-7.60 (1H, m). 

H»J2 7 4-[(4-^>^/-r;P7x-;i/)^ h^i/]^>if>7°p/i>M^5 l ;w 

4-h K 0*5>/<>i£>7'D/1 >i^JU (0.65 g, 3.6 nunol) <D N.N-S^^ 
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3^*;i/A7^ F (20 ul) mmz, i-Vu^^M^y/y^jy d.o g, 

3.6 mmol) ^^XSmktt^uK (0.50 g, 3.6 mmol) ZMX, 

15 mmffl$htc, fcj&m\z7k%m%.. #&x3Mn?ft{fiLfc. 

5 >/»^X^;W9:l) T&SSU (1.3 g, JK$ 96*) m*tV 

xmco 

'H NMR (CDC1,) 5 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.17 (2H, s), 6.91 (2H, d, J=8.7 Hz), 7.13 (2H, d, J=8.7Hz), 
7.46-7.60 (5H, m), 7.79-7.84 (4H, m). 
10 mnM2 8 4-[[4-(4-^DD^>V r -f;0 7x-;W^ h*~>]^ DA 

%Mm2 7 tmM®%&%m*T, 4-t: Fa*y^y*\iyy*nrtyM*^)\, 
t [4- (7 U =E * ^)V) 7 x (HDD7i x;w h >^ e> 
*tlT#fc. 57*. 
15 'H NMR (CDC1,) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.13 (2H, s), 6.91 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6 Hz), 
7.46 (2H, d, J=8.5 Hz), 7.55 (2H, d, J=7.0Hz), 7.74-7.80 (4H, m)„ 

mmm2 9 i<t*-(^yv^)\'7$;)yx.-)V]*h*y]^yvyy°arty 

20 4-[(4-7$/7x-;P)^ b^>]^<>if>y'u/^>m^JV (0.13 g, 0.44 
mmol), HJX5^75> (0.50 mL) ©f hyt. \*uyy> (9 mL) fe&lZ^ 
>*MA>!?UV H (74 mg, 0.53 mmol) ^^^MT 2 B#HSH£# 

tfc. &fe*yv%7 t )i%7&yw?htfyyj- (^\^>/ffgix^;i/ 

25 =18:1) T»&U mmfc^m (0.23 g, £*#)) 

'H NMR (CDC1,) 62.60 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
(3H, s), 5.10 (2H, s), 6.90 (2H, d, 1=8.6 Hz), 7.11 (2H, d, J=8.6 Hz), 
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7. 26-7.56 (5H, m), 7.66 (2H, d, J=8.5Hz), 7.84-7.89 (3H, m). 

mmm so 4- [ [4- [ o (4-7 x - ;w2-^7 v ujwj^;]/ ?m 7 x 

###J1 £ra«0#i**fflV>T* 4-kKP*^>i£>:/P^>i^;i/£ 
5 4- [[* 3^ (4-7x-;H , 3-^7 V— ^-2--f ;i/) 7 5 J ] ^ ^ >i?> ;* * 

'H NMR (CDC1,) 6 2.59 (2H, t, J=8.1Hz), 2. 89 (2H, t, J=8. 1 Hz), 3.08 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.72 (1H, s), 6.89 
(2H, d, J=8.6Hz), 7.11 (2H, d, J=8.6Hz), 7.25-7.30 (1H, m), 7.34- 
10 7.41 (6H, m), 7.86 (2H, d, J=7. 1 Hz). 

mMM3 1 4-[(5 > 6-> 5 kHP-4H-'>^D^>^[b]^X>-4-<;P)^'>]^ 
>i£>7°PA>M 

3 2 tmWi(D%m*m\,*T. 5, 6-i?fc: FP-4H-># p^># [b]^X 
>-4-:*>frS 5,6-v ? kh*n-4H->^a^>^[b]^X>-4-^--;P^#fc. £ 

15 n£###>j 1 tmuo^m^m^x 4-t h D^^^v^nA^^ 

'£tt&£H\ 4-[(5,6-i?hHD-4H->'^D^>^[b]5 1 X>-4-i > ;i/)^v]^ 
[ (5, 6-5? t H P -4H-> # P ^ [b] ^X>-4--f )V) ^S"] ^ >if > 7*P /I > 

s.e-ykFp^H-^P^^Cbl^x:^- 

20 Jr>frt>OW& 19*. 

M 87-88 t: (^x^;i,x-x;i^-A^ii->'^e.^^)o 

l H NMR (CDCI3) 6 2.53-2.69 (3H, m), 2.85-3.01 (4H, m), 3.15 (1H, m), 
5. 64 (1H, dd, J=2.0Hz, 5.8 Hz), 6.88-6.93 (3H, m), 7.13 (2H, d, J=8. 6 
Hz), 7.20 (1H, d, J=5.0 Hz). 
25 mmms 2 4-[(4, 5, 6, 7-t h 7 h Ha^>y[b]?X>H;V)t*^]^> 

###j3 2tmm<Djjm&m*x. 6,7-^fcKp^>y[b:i^x>-4(5H)-3- 

4,5,6, 7-xh^t KP^>V*[b]5fX>-4-^;i/£t#&. nn&## 
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72X. 
UK. 

5 'H NMR (CDClj) 61.80-2.15 (4H, m), 2.61 (2H, t, J=7.4Hz), 2.76 (1H, 
m), 2.78-2.94 (3H, m), 3.68 (3H, s), 5.33 (1H, t, J=4.4Hz), 6.91-6.95 
(3H, m), 7.08-7.15 (3H, m). 

3 4-[(2,3-^fcPD-lH--f >x>-i--f;w^->]-3,5-i?7;v^-a 

10 , (E)-3-[4-C(2,3-^k Ka-lH-^f>5 i >-l-'f;i/)^^]-3,5-^7;^P7 
i^]-2-^B^>1^^ (0.52 g, 1.6mmol)> I^TU^A (1.2 g, 7.9 
mmol), fh7hFD77> (3 mL) (7 mL) ©jg£&K:«k 

•5* (0.80 g, 3.2 mmol) ^Jp^., ^&T-lft&#bfc 0 (20 mL) 

^ 60%. 

l H NMR (CDC1 S ) 6 2.34-2.40 (2H, m), 2.61 (2H, t, J=7.5Hz), 2.81-2.91 
20 (3H, m), 3.20-3.30 (1H, m), 5.61 (1H, t, J=4.4 Hz), 6.72-6.78 (2H, m), 
7.16-7.22 (1H, n), 7.29-7.31 (2H, m), 7.34 (1H, d, J=7.4Hz). 
mffiM3 4 3,5-v ? ^;^P-4-[(2,3->?t HD-lH-f >5*>-W;W**5/] 

###13 8 tmU<Djjm%m*T. 3,5-S?7;i/:*0-4-[(2,3-$>fc: Ko-IH- 

JR* 75X. 

IbA 88-89 *C (ftg|X^A^t>d^SJSa), 

'H NMR (CDC1,) 6 2.34-2.40 (2H, m), 2.67 (2H, t, J=7.5Hz), 2.81-2.92 
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(3H, m), 3. 20-3.30 (1H, m), 5.62 (1H, t, J=4.4 Hz), 6.72-6. 80 (2H, m), 
7.17-7.23 (lH, N m), 7.29-7. 36 (3H, i), 

mffiM3 5 4-[[2,3-^bHP-4-(7x-;i/^h^r>/)-lH-'1 > >x>-l-<;W 

5 tmm<D^m^m^x, \-\i^u^<y^y^unym^)vt 

2,3-^t: N-4-(7x-;M Y^)-m-^ >x>-l-*-;VA>6 4-[[2,3->> 
kFn-4-(7x^h+'»-lH-f >x>-l-<;W^->]^>if>^DA> 
ift#. «6IC##«4tra»0^iS*fflViT, 4-[[2,3-$>t 

10 *9\H^S£Bft;£<»*»fc. 4-bHD+^>-if>7 p PA>M^5 1 ;^s>© 

JR* 27Xo 

111-111.5 -c (5?x^;wx-r;i^\+U->*>6Hi»ft). 

l H NMR (CDClj) 6 2.10-2.30 (1H, m), 2.50-2. 60 (1H, m), 2.67 (2H, t, 
J=7.9Hz), 2.40-3.00 (3H, m), 3.09-3.14 (M,nD, 5.12 (2H, s), 5.74 
15 (1H, dd, J=6.7Hz, 4.4 Hz), 6.85 (1H, d, J=8.0 Hz), 6.94 (2H, d, J=8.6 
Hz), 7.05 (1H, d, J=7. 5 Hz), 7.13-7.23 (3H, m), 7.29-7.45 (5H, m) 0 
^l»J3 6 4-[[2,3-^kHD-6-(7i-JM h*vO-lH--f >x>-W;W 

yi ^ >if >7*p ;i 

20 2,3-i^t fd-6-(7xx;m v*y)-m-^y?y-\-*-)Vfrt>%mik^m* 

ntto Mm m 0 

'H NMR (CDClg) 62.10-2.30 (1H, m), 2. 53-2. 55 (3H, m), 2.75-2. 94 (3H, 
m), 3.01-3.10 (1H, m), 3.68 (3H, s), 5.01 (1H, d, J=11.7 Hz), 5. 06 (1H, 
25 d, J=11.7Hz), 5.68 (1H, dd, J=6. 5 Hz, 4.9 Hz), 6.91-6.96 (3H, m), 
7.03 (1H, d, 1=1.7 Hz), 7.08-7.20 (3H, m), 7.31-7.43 (5H, m), 
mmm3 7 4-[[2,3-^kFP-6-C7xx;M h^^)-lH-^>f>-l-fJV] 

^y^y^y-funyn. 
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AX* Six, 

HjA 106-107 1: y^Dtr;px-x;i^-A^>^e»iu»Si). 

5 'H NMR (CDC1 3 ) <5 2. 14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 

8.0 Hz), 2.79-2. 95 (3H, m), 3.01-3.10 (1H, 1), 5.01 (1H, d, J=11.8Hz), 
5.06 (1H, d, J=11.8Hz), 5.69 (1H, t, J=4.8Hz), 6.92-6. 96 (3H, m), 
7.05 (1H, d, J=7.9Hz), 7.14-7.20 (3H, m), 7.20-7.43 (5H, m)„ 
nMM3 8 (S)-4-[(2, 3-^h F D-lH—f >x>-l-^;i/)^^^]^>if>7 p 

10 P/t>^^^ 

4-\z^u^>^>^fy^vn>m^)V (4.1 g, 22 iinol) £^h^kFn 
yy> (50 mL) fcfc#U -30 £T&#Ufc. Cttfc (R)-l--r>^/- 
;W (98* ee) (3.0 g, 22 mmol), 1, V -(.7W%)Vtf-)V)W1V V> 
(5.66 g> 22 mmol) £J;tfh U ^*X7^f > (5.6 mL, 22 nunol) £3jQ;L 

15 T, -30 -C CT 23 mmmWVtc. tK^JD^T, ftSIX^fcTafflbfc. 

mmm*&*a'km7MzTVc&L, mMi-bvv&*to%-x&,mvtzo ms.rm 

g^mx^;wio:i) izxmmi^T, mmik&to (4.4 g, JR* 66*) £Ut£it&ft . 

20 ^6053 9 (R)-4-[(2,3-^bKo-lH--r>x>-l-<;U)^'>]^>if>y 

>v>7urt>m*?)i>fr$&mfcG®*mviQstvxnfto jr* 70*. 

nmW4 0 (S)-4-[(2,3-^kHD-lH--l > >x>-l-<;i')^'>]^>-tf>y 

25 uK>m. 

4-[(2,3->>fc: Ho-lH-<>x>'-l-rJl/)^'>]^>if>yD;t>S6 (100 
mg) ^^07h^77^- CHIRALCEL OJ (50 
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mmIDX500 mm, ^-f-fe;Wb^lHH) > ' ^tt>/tt ;-)),/ V U 

7 ;V:tPit^=90: 10:0.1, gfcjg : 80 mL/min, #7Ai&g:50 <C) £fflV>T 
#IfcbT^t£^ (36 mg) £#fc 0 mtGWOim'm* (+) 
(£$fe2) 

5 (S)-4-[(2,3-i?fcKD-lM >f >-l-^f JV) t+y] ^ >t*>^D >f ^ 
(4.4 g, 15 mmol) (50 mL) lMM*.Mik±b 

U^AtK^ (25 mL) ZMZT, MfcT 18.5 ^m^Ufco £n£l& 

^ji^ (25 mD £in*.T, mwt^Mzxmmhrco %®m*m®'k&*\z 

10 ^D-yiZTVt&VT, m&&& (4.2 g, 96* ee) £#£o Z.ti**MV? 

PkT^X-^ (70 mL) f\*D-> (70 mL) O^^^SS^bT, ^ 
(2.3 g, 99.4% ee, JR# 56%) LT#fc„ ££Jg-& 

Hi£LT 0.67 g 0» 16%, 978! ee), $ &fc*H&i!t UT 0. 16 g OR* 

435, 92* ee) ©3aift;'&*&#&. 
15 ]Rj& 112-113 t; . 

[a] D M +28.9° (c 0.997, CHC1 8 ). 

IR (KBr) v cm"': 2938, 1694, 1510, 1232, 957, 829, 761. 
'H NMR (CDC1,) 6 2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6Hz), 2.92 (1H, m), 3.13 (1H, m), 5.73 (1H, dd, 
20 J=4.4Hz, 6.8 Hz), 6.94 (2H, dt J=2.6Hz, 8.4 Hz), 7.16 (2H, dt, J=2.6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.2Hz), 11.0 
(1H, br s), 

mMW4 1 (R)-4-[(2,3->?bh*a-lH-05 i >-l-'r;W^^]^>if>^ 
25 (£J3H£1) 

4-[(2,3-^t Ha-iH-r >T>-\-4ft)ttiS}i>'e>'7urt>m (100 

mg) ^M^m-^O^hityy^- <#^£ : CH I RALCEL OJ (50 
mmIDX500 mm, i; JWI#Xife8) , ^IJtfS : ^\^ri^>/X^ J V U 
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7 ;fctnHnft=90: 10:0.1, ffim : 80 mL/min> *7AiI: 50 V) §/BV*T 
MlT»^ (38 mg) fcfcfc. *^-&«©J83ttttt (-) 
2) 

(99.03; ee) 39X, JSIX^H (97* ee) 20S> fg=#il (9.2% ee) 7X. 
It* 110-111 "C <Jg-&ft) . 
[a] D M -28.8° (c 0.997x CHC1,). 

IR (KBr) v cm" 1 : 2938, 1694, 1510, 1232, 957, 829, 761. 
10 'HNMR (CDC1,) <J2.20 (1H, m), 2.55 (1H, m), 2.67 (2H, t, J=7.6Hz), 
2.92 (2H, t, J=7.6 Hz), 2.92 (1H, m), 3.13 (1H, a), 5.73 (1H, dd, 
J=4.4Hz, 6.8 Hz), 6:94 (2H, dt J=2. 6 Hz, 8.4 Hz), 7.16 (2H, dt, J=2.6 
Hz, 8.4 Hz), 7.23 (1H, m), 7.30 (2H, m), 7.42 (1H, d, J=7.6Hz), 11.0 
(1H, br s). 

15 &&S0IJ4 2 4-[ (4, 5, 6, 7-f h 7 b F D^>y [b] f X>-H;W t^'>] ^> 
4 t mU<D%m&m HTV 4- [(4, 5, 6, 7-t- h 7 b F P ^ >»/ [b] 

>-4-^;w)^^->]^>if>yDA>m^5 L ;^e>^]S<b^*#fe e jr* 

54!!!. 

20 m& 87-89 *c (>?x^;px-t-;i^- ^*i*->#>£f?i|g|i). 

'HNMR (CDC1,) (51.79-2.17 (4H, m), 2.66 (2H, t, J=7.4Hz), 2.76 (1H, 
I), 2.87-2.95 (3H, m), 5.33 (1H, t, J=4.4 Hz), 6.91-6.96 (3H, a), 7.09 
(1H, d, J=5.2Hz), 7.14 (2H, d, J=8.6Hz). 

mMW4 3 4-[(6-^n^E-2,3-^k Fn-iH-f >5*>-M Mt^l^OH 
25 >7*D/1>&*^;W 



WO 2004/041266 



216 



PCT/JP2003/014139 



'HNMR (CDClj) (5 2.20 (1H, m), 2.51-2.64 (3H, m), 2. 79-2.94 (3H, m), 
3.06 (1H, m), 3.68 (3H, s), 5.68 (1H, t, J=5.0 Hz), 6.91 (2H, d, J=8.6 
5 Hz), 7.10-7.15 (3H, n), 7.40 (1H, dd, J=1.8 Hz, 8.0 Hz), 7.53 (1H, d, 
1=1.3 Hz). 

|||4 4 4- [(6-^0^-2,3-^11 H n-lH ^f^-Hfl')**^]^^ 

>y°un>m. 

•&%m4tmWiO-j5$k*m^X, 4-[(6-:/a ; e-2,3->>t: KP-1H--T >x>- 

M& 108-109 C (^X^;i/X— — \*1?>frZ>nm&)o 
'H NMR (CDC1 3 ) 6 2.20 (1H, m), 2.57 (1H, i), 2.69 (2H, t, J=8. 0 Hz), 
2.85 (1H, m), 2.96 (2H, t, J=8.0 Hz), 3.06 (1H, m), 5.68 (1H, dd, 
J=4.9 Hz, 6.5 Hz), 6.92 (2H, d, J=8.6 Hz), 7.10-7.19 (3H, m), 7.41 (1H, 
15 dd, J=1.9Hz, 8.1 Hz), 7.54 (1H, d, J=1.4 Hz)„ 

mmm 45 4- c a z-j k h p-6-7 xx;wiH--r >5r >- w m ~>i > 

HJ|0!I2 2<t^©^^fflViT, 4-[(6-^D^-2,3-^kHD-lH--f >x 

>-M ;W ->] ^ >if > 7 u ;i t y x x;i/# a e> 

20 jr* nx. s~ 

121-122 x: (^X^l/X— a^>^6»^^). 
'HNMR (CDC1,) 5 2.25 (1H, m), 2. 60 (1H, m), 2.68 (2H, t, J=8.0Hz), 
2. 90-3.00 (3H, m), 3.17 (1H, m), 5.78 (1H, dd, J=4. 5 Hz, 6. 5 Hz), 6.97 
(2H, d, J=8. 6 Hz), 7.16 (2H, d, J=8.6 Hz), 7. 27-7.63 (8H, m)o 
25 mMM4 6 4-[(2-*3 1 ;Kl,l'-k*7xX;W-3-^;|/)* h**s]1>'V>7°U 

###|i tmU<oJjfe*m^T, 4-kFn*v^>if>7 p aA>M*3 1 ;i't 
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'H NMR (CDCg 5 2.24 (3H, s), 2.61 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 
J=8.1 Hz), 3.67 (3H, s), 5.06 (2H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 
(2H, d, J=8.6Hz), 7.22-7.44 (8H, m)„ 

;* h^^]^>i?>yn;i>K^^;^&«j8^i»^#fc. iR* 53X„ 

154-155 r (IffllX^l^^^^SStt*).' 
10 'H NMR (CDC1,) 5 2.24 (3H, s), 2.66 (2H, t, J=7.9Hz), 2.92 (2H, t, 
J=7.9Hz), 5.06 (2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8. 6 
Hz), 7.24-7.44 (8H, m). 

nMM4 8 4-[(4-^n^-2,3-^b HU-1H--T >t>-1-4 M'tttt'O'V 
#;>frt><DW& 3135. 

l H NMR (CDC1,) 6 2.22 (1H, m), 2.51-2.64 (3H, m), 2.88-2.97 (3H, m), 
20 3. 12 (1H, m), 3.68 (3H, s), 5.78 (1H, dd, J=4.6 Hz, 6.8 Hz), 6.91 (2H, 
d, J=8.6 Hz), 7.09-7.16 (3H, m), 7.34 (1H, d, J=7. 5 Hz), 7.46 (1H, d, 
J=7.8 Hz), 

mmm 49 4- c (4-^0^-2, 3-^ t f □ -ijm >t >-m ;w ->] ^ >i? 

25 ##^4t^0^fe*ffiViT, 4-[(4-yo^E-2,3-^t:Fo-lH-r>x>- 
l-4)l)** 9 sl*>*>7un>m*7)VfrZM<£&to**1t. ft* 77X. 

112-113 t: (^X^VX-xilr-^+U-^^&SIMfc). 
'H NMR (CDC1,) 6 2.20 (1H, m), 2.57 (1H, m), 2.67 (2H, t, J=8.0 Hz), 
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2.87-2. 98 (3H, m), 3.14 (1H, m), 5.78 (1H, dd, 1=3.5 Hz, 6.6 Hz), 6.92 
(2H, d, J=8.6Hz), 7. 09-7; 17 (3H, 1), 7.35 (1H, d, J=7.5Hz), 7.47 (1H, 
d, J=7.9 Hz). 

mmM5 0 4-([4'-^nD-l,r-lf7xn;i/]-3-r;M h^v)^>if>^0 

5 n>m^)V 

m^m^tbxmco jr* 59X0 

'H NMR (CDClj) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8. 6 Hz), 7.12 (2H, d, J=8. 6 Hz), 
10 7.38-7. 54 (7H, m), 7.61 (1H, br s). 

mMM5 1 4-([4'-^DP-l,l'-lf7xX;W-3-^;M h^-»^>if>yn 

&%M4tmm<D-%8k*m^T, 4-([4 , -?OD-l,l , -tf7x-Jl/|-3-'f )V 

15 m& 147-H8 x: mm^)\^-^*i)->frt>nm&). 

'H NMR (CDClj) 6 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.09 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.6Hz), 7. 39-7.53 (7H, 
m), 7.61 (1H, s). 

mmm5 2 4-[(2,3-> 5 t KD-4-7x-;V-lH-i'>x>-l-'1';W^>']^> 

20 ^>-fun>m.^)V 

nmw2 2 tmm<Djjm*m*T, 4-[(4-^D^-2,3-^k hd-ih-ox 
&m*mzo jr* 95x. 

25 'H NMR (CDC1 S ) 6 2.20 (1H, m), 2.51 (1H, m), 2.62 (2H, t, 1=7. 1 Hz), 
2.90-3.01 (3H, m), 3.19 (1H, m), 3.68 (3H, s), 5.77 (1H, dd, J=4.6 Hz, 
6.5 Hz), 6.96 (2H, d, J=8. 6 Hz), 7.15 (2H, d, J=8.6Hz), 7.33-7.45 (8H, 



WO 2004/041266 



219 



PCT/JP2003/014139 



mmms 3 4-[(4-7x^;K3-^b Hp-iH--r>x>-i--r;i/)^">]^> 
###14 tmmo^m^m^x, 4- [(2, Fn-4-7 x -;mh->t >x 

5 65%. 

137-138 "c (> J x^;vx-^;i^\^>^e.^s). 

•H NMR (CDC1,) 62.20 (1H, m), 2.52 (1H, m), 2.68 (2H, t, J=8.0 Hz), 
2.91-3.01 (3H, m), 3.20 (1H, m), 5.78 (1H, dd, J=4. 6 Hz, 6.5 Hz), 6.98 
(2H, d, J=8.6 Hz), 7.17 (2H, d, J=8.6Hz), 7.33-7.47 (8H, m). 

10 mmM5 4 4-([4'-hU7;^o^^-i,r-tf7x-;w-3-r;M 

&MM2 2tWm<D%m%m^T, 4-hU7;P#n*^V7xX;]/#a>$ 

'HNMR (CDC1,) 52.60 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 3.66 
15 (3H, s), 5.11 (2H, s), 6.93 (2H, d, J=8.7 Hz), 7.13 (2H, d, J=8.7Hz), 
7.47-7. 57 (3H, i), 7.66-7.70 (5H, m). 

&MM5 5 4-([4*-hU7;^n^5 i ;i/-i,i , -tf7x-;v]-3-'f;M 

4 1 muo^te &m u t, 4- ( w - h u 7 o * , 1 * - tf 7 x 

2$ 53*. 

sj^ 144 x: (&mx^))r-'\*v>frt>n%§k)o 

•HNMR (CDC1,) (5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 5.11 
(2H, s), 6.93 (2H, d, J=8.6Hz), 7.14 (2H, d, J=8.8Hz), 7.47-7.56 (3H, 
25 m), 7.66-7.09 (5H, m). 

nnws 6 4-([2 , ,6 , -v?^5 i ;i/-i,r-if7xx;i/]-3-' n\>* v^xyM 
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fc^fctttt«£bT#&. IX* 88*0 

'H NMR (CDClj) 62.01 (6H, s), 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 
J=8.1 Hz), 3.66 (3H, s), 5.09 (2H, s), 6.89 (2H, d, J=8.6Hz), 7.09- 
7.20 (7H, m), 7.38-7.44 (2H, m). 
5 *Jfi^!|5 7 4-([2',6 , -^^?;Wl,r-t:7x-;W-3-1 > ;i/^b^'»^>if 

v*is)^>v>7un>m*T)Vfr%&mfc&m*%tc a jk* six. 
m& 136-137 mm^)v—^^y^nm^)o 

10 'HNMR (CDC1 8 ) 52.00 (6H, s), 2.64 (2H, t, J=8.0Hz), 2.90 (2H, t, 
J=8.0Hz), 5.09 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.08-7. 25 (7H, m), 
7.35-7. 50 (2H, m)o 

8 4-[[3-(7i-JM h+'»7x^W^ h^->]^>1f >7 P D/1> 

%-^>v)v**y^>¥)VT)vu-)Vft%&mfc&m*ntc 0 jk* 92*. 

'H NMR (CDClj) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.01 (2H, s), 5.07 (2H, s), 6.86-6.94 (3H, m), 7.01 (1H, d, 
J=7.5 Hz), 7.07-7.12 (3H, m), 7.25-7.45 (6H, m). 
20 9 4-[[3-(7x-;M h*z/) 7xZJW ;* h^>]^>^>^U A> 

m 

m& 107-108 x: mm^)]r-^D->^^>n^m)o 

25 'H NMR (CDC1 S ) 6 2. 65 (2H, t, J=7.9Hz), 2.90 (2H^ t, 3=7. 9 Hz), 5.01 
(2H, s), 5.07 (2H, s), 6.87-6.94 (3H, m), 7.01 (1H, d, J=7. 6 Hz), 
7.06-7.13 (3H, m), 7.26-7.45 (6H, m). 

mMM6 0 4-[(2,3-v J h HD-2, 2-v>pWMH-^ >x>-l-T^)^^]^ 
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>-i-^>*>e> 2,3-^fcHD-2,2-i?^5 l ;i/-iH-r>x>-i-^— ^ 

5 tto&Zlt* $Mfc&®*Wt. 2,3-^t:HD-2,2-> ? ^^;i/-lH-r>7 i >-l- 

«H NMR (CDCg (51.13 (3H, s), 1.23, (3H, s), 2.62 (2H, t, J=7.5Hz), 
2.73 (1H, d, J=15.4Hz), 2.86 (1H, d, J=15.4 Hz), 2.93 (2H, t, J=7. 5 
10 Hz), 3.86 (3H, s), 5.28 (1H, s), 6.98 (2H, d, J=8. 6 Hz), 7.11-7.27 (6H, 
m). 

mmw 6 1 4-[(2, 3-i?t hd-2, 2-^^^;mh-< >x>-i--f ;w^->]^ 

##^4 tmm<D%m*m*T. 4-ca 3-^t ko-2, i-i>*^)v-w-^ > 
is ^>-i-^;0^^]^>if>^ , D;x>@i^5 1 ;i/^e»^{b^^#fc. jr* 

46*. MVio 

'H NMR (CDC1,) 51.13 (3H, s), 1.23, (3H, s), 2.68 (2H, t, J=7.3Hz), 
2.73 (1H, d, J=18.9Hz), 2.87 (1H, d, J=18.9Hz), 2.93 (2H, t, J=7.3 
Hz), 5.28 (1H, s), 6.98 (2H, d, J=8.6Hz), 7.00-7.27 (6H, m)„ 

###13 2 tmm<z>fi&&m^T, 2,3-^t: vu-s-t^i-m-^ >x>-i- 

•*>frt> 2,3-^kHO-5-^5 L ;W-lH-r>5 ; >-l-^-;V^#fc. Cft£## 

25 •&> ^jg<b£&£#fc. 2,3-i^k Ka-S-^^WlH-O^^-l-^^SOiR 
* 99*„ 

'H NMR (CDC1,) 6 2.21 (1H, m), 2.36 (3H, s), 2.50 (1H, m), 2.61 (2H, t, 
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J=8.2 Hz), 2.82-2.91 (3H, m), 3.10 (1H, m), 3.68 (3H, s), 5.69 (1H, dd, 
J=4.0 Hz, 6.5 Hz), 6.92 (2H, d, J=8. 6 Hz), 7.05 (2H, d, 6 Hz), 
7.14-7.16 (3H, i), 7.30 (1H, d, J=7.7Hz). 

MMme 3 4-[(2,3-^kh*D-5-^^;l/-lH--<>x>-l--1 , ;i/)^v']^>'tf 
5 >7utf>m 

###14 tmU<Dl5&*m^Ts 4-[(2, 3-^b Fn-5-*3MV-lH-f 

M 108-109 1: (^x^x-x;^— ^\^>^e>s^)o 

'H NMR (CDC1 3 ) 6 2.20 (1H, m), 2.36 (3H, s), 2.51 (1H, m), 2.67 (2H, t, 
10 J=8.2 Hz), 2.80-2.94 (3H, m), 3.14 (1H, m), 5.69 (1H, dd, J=4. 1 Hz, 

6.4 Hz), 6.93 (2H, d, J=8.6Hz), 7.04 (2H, d, J=7.7Hz), 7.11-7.16 (3H, 
m), 7.30 (1H, d, J=7.7 Hz)o 

4 4-[(2,3->?b: h*n-7-^;l/-lH-< >x>-W ^>if 

15 ###|3 2 tmm®l5&*m*T, 2,3-^bFP-7-*^MH-^>x>-l- 
2,3-^fc FO-7-*^MH-<>x>-l-*-;V£#fc. 

m 1 i^oD^&ffiViT 4-t Fn*>^>-fe? >^un>m.^)Vtm^ 

-&> 2,3-v^bHP-7-^^;WlH-<>x>-l-^>^S)(DiR 

m 57% 0 

20 fft^o 

'H NMR (CDCI3) 6 2. 21-2. 49 (2H, m), 2.30 (3H, s), 2. 62 (2H, t, J=7.4 
Hz), 2.85-2. 97 (3H, m), 3.18 (1H, m), 3.68 (3H, s), 5.74 (1H, dd, 
J=2.0Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3 Hz), 
7.13-7.23 (4H, m) e 

t 4-(4-7xy^->7xy^'>)^>^;i/T;i/=i--;^e»^M^ti ; Srfi^ 
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*£ut#&. urn 26X. 

'HNMR (CDC1 3 ) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 4.99 (2H, s), 6.89 (2H, d, J=8.6Hz), 6.99-7.13 (11H, m), 
7.31-7.40 (4H, m). 

tm>Wt 

M*h*^i^>v>7urt>m*?)Vfrz&m<ktt®zmc. urn si*. 

m& 167-168 X: (ffi|x5 1 ^\4 l f>*6f!18i). 
10 'HNMR (CDC1,) 52.65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.99 
(2H, s), 6.91 (2H, d, J=8.6Hz), 6.99-7.15 (11H, m), 7.31-7.40 (4H, m). 
MMM6 7 4-[[4-[4-(hij7MD/h^»7x7^y]7iZj|/]^ 

#%#J3 2tmM(Djj&&m^T, 4-[4-(hU7;Vtn^ h^y)7x;^ 
15 ^]^>Xr^5*bl«*6 4-[4-(hU7';^0^ h^»7x;^>]^>7J|/ 
yj^-j^i^tbTffc. $5fc##«3 3 tRI«0>6rfeSfflV»T v 4- 

bh*a^^>if>yp^>g|^^;vt 4-[4-(hU7;i/tn/h^y)7x; 
^v]^>v;ur;p3-;^ e»ssit^^afe^*t bx#fco 4-[4-( h u 

yfrjru* h^-»7xy^->]^>XT;WxkH^6>©iR^ 27* 0 
20 'HNMR (CDC1,) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.67 
(3H, s), 5.01 (2H, s), 6.90 (2H, d, J=6.7Hz), 6.92-7.03 (4H, m), 
7.11-7.20 (4H, m), 7.41 (2H, d, J=8.6Hz). 

nMM6 8 4-[[4-[4-(h'J7W^h+y)7x7^y]7xx;W> 
25 ##0U4 tm%i<n%mzm*T, 4-[[4-[4-(h'j7MD^h^y)7x; 

+v]7x-;w^h^v-]^>^>yD/i>m^^;^e.^S{b:^^#fc. 

87*. 

ma 137-138 *c csm^ji — ^*-v->ftt>nusk). 
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'H NMR (CDC 1 3 ) (5 2. 66 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.01 
(2H, s), 6.90 (2H, d, 1=8.6 Hz), 6.99-7.03 (4H, m), 7.12-7.20 (4H, m), 
7.41 (2H, d, J=8.6 Hz). 

##^!I3 3 tmmo)%m*%^T. 4-k Yu^y<y^y^nnym^)V 
t 4- ( [1 , 1 ' - If 7 x n;H -4-< v) ^ > P)V7)V £> 

UT#fc. JR* 13*. 
'H NMR (CDC1 8 ) 6 2.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.67 
10 (3H, s), 5.01 (2H, s), 6.91 (2H, d, J=8. 6 Hz), 7.05-7.14 (6H, m), 
7.30-7.48 (5H, m), 7.55-7. 58 (4H, m)„ 

mmm7 o 4-[[4-([i,r-tf7x-;w-4-r;p^-»7x^;i/]> h*s/K 
&mm4£mn<D*&*m*T, 4-[[4-([i,i'-e7xx;w-4-^;i^*^) 

84%. 

Mfc£ 196-197 *C (|»X5 t ;W-^*1>'>*6W»*), 
l H NMR (CDCl,,) 62.66 (2H, t, J=7. 9 Hz), 2. 92 (2H, t, J=7.9Hz), 5.01 
(2H, s), 6.92 (2H, d, J=8.6Hz), 7.05-7.13 (6H, m), 7.31-7.48 (5H, m), 
20 7.55-7.58 (4H, m). 

MffiM7 1 4-[[4-[4-(7i--)W h+i')7i/**>]7x-;W / h^->]^ 

##083 3 tmU(D^m^m^X> 4-fcFn*^>i?>7'aA>&*^;V 
£ 4-[4-(7x-JW h^^)7x;^y]^>^I/7;V3-;W^iI^ 
25 £a&fft;fc<i:LT##:. JR* 24*. 

'H NMR (CDCl,) 6 2.60 (2H, t, J=8.0Hz), 2.89 (2H, t, J=8.0Hz), 3.66 
(3H, s), 4.97 (2H, s), 5.05 (2H, s), 6.88-6. 97 (8H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.34-7.47 (7H, o). 
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mnM7 2 4-[[4-[4-C7xnjlot h^r>')7i;^^7i-;W^ h + S'M 
5 55*0 

m& 180-181 *c (mm^)v— s\*Dr>frt>nteM*)o 

'HNMR (CDC1,) <5 2. 65 (2H, t, J=8.0Hz), 2.91 (2H, t, J=8.0Hz), 4.98 
(2H, s), 5.05 (2H, s), 6.89-6.97 (8H, m), 7.13 (2H, d, J=8.6Hz), 
7. 26-7.45 (7H, m). 

10 MMM7 3 4-[(2,3-> ? fc KD-5-* h^-lH-T >^>-l--T;W^^]^> 

##0»J3 2 £|^§<Z)7j&£;BV>T, 5-* h*y-l-' OPS >fr£ 5-;*h* 

i-tFu^y^yVy^urtymt^frt 5-;*h*^-w>^/--;i,#>£^ 
15 m4k&%}%&&&*tLT'&fr. 5-^h + v-l-r>^y>^^©W 14*. 
'HNMR (CDC1,) 6 2.19-2.29 (1H, m), 2.47-2.58 (1H, i), 2.61 (2H, t, 
J=8.1 Hz), 2.82-2.88 (1H, m), 2.91 (2H, t, J=8.1Hz), 3.08-3.19 (1H, 
m), 3.68 (3H, s), 5.66 (1H, dd, J=3.6 Hz, 6.5 Hz), 6.78-6.82 (2H, m), 
6.91 (2H, d, J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.31 (1H, d, J=8.2Hz)„ 
20 4 4-[(2,3-> ? k KD-5-^ h^->-lH-<>^>-l--r;p)^->3^> 

•vyfunym. 

##m<fciiai©7j&£ffl^T, 4-[(2,3-^t h^-lH-r >x 

y-i-'C Mttyi^yvy-Jurtym* t, &mfc&® *mz. jr* 

67%. 

25 87-88 *C (fitq&X^;P— ^tty ft • 

'HNMR (CDC1,) 52.18-2.28 (1H, m), 2.46-2.59 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.90 (1H, m), 2.92 (2H, t, J=8.0 Hz), 3.06-3.17 (1H, 
m), 5.68 (1H, dd, J=3.6 Hz, 6.5 Hz), 6.74-6.82 (2H, m), 6.92 (2H, d, 
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J=8.6 Hz), 7.14 (2H, d. J=8.6 Hz), 7.31 (1H, d, J=8.2 Hz) e 

nmw7 5 4-[(5-^nD-2,3-^k^p-iH-r>x>-i-r;0^'>]^>i? 

##fl|3 2 tmU<D%fe*M^T, 5-^DD-K>^ 7>J&>6 5-^PP- 

5 w>y/-;p&#fc„ MVt. £ 3 3 tiTO0:&8s&fflvvr, 4-t 

l H NMR (CDC1 3 ) <5 2. 16-2. 27 (1H, m), 2. 49-2.59 (1H, m), 2.62 (2H, t, 
J=8.2 Hz), 2.83-2.90 (1H, n), 2.91 (2H, t, J=8. 2 Hz); 3.05-3.17 (1H, 
10 a), 3.68 (3H, s), 5.67 (1H, dd, J=4.3 Hz, 6.6 Hz), 6.91 (2H, d, J=8.6 
Hz), 7.14 (2H, d, J=8.6Hz), 7.19-7.33 (3H, m). 

M1MM7 6 4-[(5-^DD-2,3-^bHn-lH--r>x>-l-f;W^->]^>1f 
&%M4£mWi(D%&Zm^T, 4-[(5-2PP-2,3-S?t \*U-IH-<1 >y*>- 

15 w;w**5/]^>^>^PA>«^5 ; ;p*>e»'fk:'&«s#fc. tta* 80* o 

M£ 136-137 "C 0M^S«^*tf 

'H NMR (CDCI3) <5 2.17-2.28 (1H, m), 2.51-2.62 (1H, m), 2.67 (2H, t, 
J=7.9Hz), 2.85-2.90 (1H, m), 2.93 (2H, t, J=7. 9 Hz), 3.06-3.17 (1H, 
m), 5.67 (1H, dd, J=4.4Hz, 6.6 Hz), 6.91 (2H, d, J=8. 6 Hz), 7.14-7.33 
20 (5H, m)o 

«m 7 4-[(5-:7;i^p-2,3-^kh*p-iH--f >x>-i--r;w^'>]^> 

25 4-kFP^i/^>1f>7 p PA e >M^^i 5-7;W*D-l--f >#J-m^ 
4- [ (5-7 JP:* P -2, %-¥ t HP -1H-- T >x >-l-f ;W ^ >if > yp /I > 

*6fc###y4tra«©^tt*fflViT» 4-[(5-7;^ 
p-2, 3-^bh*p-iH--f y?y-\-4M**%A*>*Ly7un>&**)\,frz> 
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m& 124-125 t: (i?X5 L JWx-7-;W-^s+U'>^6|}|Sft). 
'H NMR (CDClj) 5 2.18-2.29 (1H, m), 2. 50-2.62 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.85-2.89 (1H, n), 2.93 (2H, t, J=8.0 Hz), 3.07-3.18 (1H, 
5 m), 5.68 (1H, dd, J =4. 1 Hz, 6.5 Hz), 6.90-6.98 (4H, m), 7.15 (2H, d, 
J=8.6 Hz), 7.33-7.37 (1H, m). 

7 8 4-[(2, 3-e^fc Kn-s-^^wm-r >7*>-W ;W**^]^>-tf 

10 l--r>^/-;P£f§£ 0 «rt*. *6fc##«!3 3i:W*0^*fflUT, 4-fc 
F 5-;WH--f>*V-;P#S 4- 

[(2,3-^bHn-5-^5 1 ;WlH-<>7 i >-l-^;W^->]^>-fef>^D/1>^^ 

n-5-^5 1 ;p-iH-<>x>-w;i')^>/]^>if>7'o/t>K^5 L ;i/^e»^i 

15 ft^feS^fc. l-*71\r-l-4 >jt J >^&ODW 29*. 

s*^ 74-75 1: (^x^x— ^\^+>->^e>?isga). 

'HNMR (CDC1,) (5 2. 13-2. 25 (1H, m), 2.34 (3H, s), 2.49-2.60 (1H, m), 
2.68 (2H, t, J=8.0Hz), 2.80-2.91 (1H, m), 2.92 (2H, t, J=8.0Hz), 
3.04-3.13 (1H, m), 5.69 (1H, dd, J=4.5 Hz, 6.5 Hz), 6.94 (2H, d, J=8.6 
20 Hz), 7.10-7.19 (4H, m), 7.24 (1H, s)„ 

MMM7 9 4-[(2,3->>kh*n-6-* h + ^-lH^ >f >-i-r;wt+i/]^> 

#%^3 2 t^O^^ViT, 6-* h^^-1— t>&; 6-* 

25 4-t Hn*^>f >^D^>l^fjPt 6-* h^rV-W>^y-;^e, 

4-[(2, 3-$^b Ka-6-* b^-iH-f >x>-i-r;i/)^^]^>-lf>yn/t> 

&*3Ml/£#£„ *6fc#*«4tRI«©^fe&fflViT, 4-[(2,3-i?h 
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3MMfefctt*#fc. 6-* b*^-M >^5oi)JKJ(5 41* 0 

»«. 

'H NMR (CDC1 8 ) 6 2.14-2.25 (1H, m), 2.51-2.63 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.79-2. 88 (1H, m), 2.93 (2H, t, J=8.0 Hz), 3.01-3.09 (1H, 
5 m), 3.79 (3H, s), 5.69 (1H, dd, J=4. 8 Hz, 6.5 Hz), 6. 86-6. 97 (4H, m), 
7.13-7.20 (3H, m). 

$mm& o 4-[(5-^D^-2,3-^t FD-iH--r>x>-w;w^~>]^>if 

h*D^^>>bf>yDA>m^5 i ;w<t 5-^a^-i-r>^/-;w^& 4-[(5- 
7che-2, 3-^kh*a-iH--r>x>-i--r;w)^>']^>-if>^D^>m^5 i ;i/ 

£#fco Jfttfo S6fc##W4tiPI«©^fe*ffl^T, 4-[(5-^Dq£-2,3-^ 
15 5-^D^E-l-f>yy>^e>©JR^ 29% 0 

133-134 *c (yx^;i/x-x;i^^\^>^e»^a)c 

'H NMR (CDClj) 6 2. 15-2.27 (1H, m), 2.47-2.59 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2. 83-2.89 (1H, m), 2.92 (2H, t, J=8.0 Hz), 3.06-3.18 (1H, 
m), 5.66 (1H, dd, J=4. 5 Hz, 6.5 Hz), 6.91 (2H, d, J=8.6Hz), 7.15 (2H, 
20 d, J=8.6 Hz), 7.26 (1H, d, J=8.0 Hz), 7.36 (1H, d, J=8. 6 Hz), 7.44 (1H, 
s). 

mmms 1 4-[(2,3-^k ^u-i-y^j^-m-^ >!t>-\-4 

##083 2 twm<D%m*m^T, i-v^j^ s y-\-^y^jy^ 5-71 
x, 4-h \*u*i"<>>v>7urt>m*^)[,t 5-7x;^->-i-o^/-jv 

4-[(2 1 3-ykh*D-5-7x;^^-iM>r>-l-'f;W^y]^>f> 
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92-93 *C (^X^;PX— 
'HNMR (CDC1,) 5 2.18-2.29 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, 
5 J=8.0Hz), 2.81-2.90 (1H, m), 2.90 (2H, t, J=8.0 Hz), 3.05-3.18 (1H, 
m), 5.70 (1H, dd, J=3.9Hz, 6.5 Hz), 6.87-6.90 (4H, m), 7.00-7.17 (5H, 
m), 7. 29-7.38 (3H, m). 

mmms 2 4-[(2,3-> ? kh*D-4-^5 i ;i/-iH-r>x>-i-r;w^->]^>-tf 

\-<i mvt* 3tm&<D%&*m>T, 4-t 

m^^m^thx%t^ 0 4-*^;i/-w y?j >^e.ojR¥ 4%. 

'HNMR (CDCg (5 2. 15-2. 28 (1H, m), 2.30 (3H, s), 2.48-2.57 (1H, m), 
15 2. 62 (2H, t, J=8.1 Hz), 2. 78-2.89 (1H, n), 2.91 (2H, t, J=8. 1 Hz), 

2. 99-3.09 (1H, m), 3.68 (3H, s), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.93 

(2H, d, J=8.6 Hz), 7.12-7.19 (4H, m), 7. 25-7.27 (1H, m). 

UMWS 3 4-[(2,3-i^t:HD-4-^^;)/-lH-<>x>-l-'r;W^^]^>if 

20 ##094 tm&<Dljmzm\,>T. 4-[(2,3->?fc:FD-4-*3 1 ;P-lH~'r >x>- 

i-^M^^^>^>zrun>m^)Vi)^^.mi^m^nrz 0 mm 65*. 

16^ 121-122 "C (^X^X-^l^-A^^^^ii). 
'HNMR (CDC1,) (5 2. 16-2.27 (1H, m), 2.29 (3H, s), 2.49-2.61 (1H, m), 
2.68 (2H, t, J=8.1 Hz), 2.79-2. 92 (1H, m), 2.92 (2H, t, J=8. 1 Hz), 
25 3.00-3.09 (1H, m), 5.73 (1H, dd, J=4. 1 Hz, 6.7 Hz), 6.94 (2H, d, J=8.6 
Hz), 7.11-7.19 (4H, m), 7.25-7. 27 (1H, m). 

mmms 4 4-[(2,3-^t Kn-5,6-i;^ h^s/-iH--r>5 ; >-i-i';w^->] 
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#%0!3 2tm&<D%fe*m^T* 5,6-^ h**>-M>£V>frS 5,6- 

^^h+'>-i--r>^y-;i/§#fco toft. £ e> 3 3 tmmomm* 

JflVVT, 4-fcKO*^>if>:/D/1>^*3^l/£5,6->^ h*->-l-^>^ 

5 *^6©JR* 42Xo 

'H NMR (CDCl,) 5 2.14-2. 26 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=8.2Hz), 2.79-2.89 (1H, m), 2.91 (2H, t, J=8.2Hz), 3.04-3.14 (1H, 
m), 3.68 (3H, s), 3.86 (3H, s), 3.89 (3H, s), 5.68 (1H, dd, J=3. 6 Hz, 
6.6 Hz), 6.81 (1H, s), 6.91-6.94 (3H, m), 7.14 (2H, d, J=8. 5 Hz)o 
10 mffiM8 5 4-[(2,3-^fc HP-5, 6->>* h+^-lH-f >5*>-W^)**^] 

##«4 tWI«©^ttM^T, 4- [(2, 3-S?h h*D-5, 6-$?* h*$/-lHH' 

m 43% 0 

15 M£ 90-92 "C (^X^X-^^-^+'U-^^&flttft). 

'H NMR (CDCl,) 52.16-2.25 (1H, m), 2.49-2.61 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.80-2.91 (1H, m), 2.93 (2H, t, J=8.0 Hz), 3.04-3.15 (1H, 
i), 3.89 (3H, s), 3.91 (3H, s), 5.69 (1H, dd, J=3.7 Hz, 6.6 Hz), 6.80 
(1H, s), 6. 89-6.96 (3H, m), 7.15 (2H, d, J=8.6Hz). 

20 mffiM8 6 4-[[2,3-> f fc: K P-5-(4-^^7xx;l/)-lH-T >x >-l-<i)i>l 

##093 2i:i^i0^^^ 5-(4-^^;P7xx;w-i-f 

ra»©^feSfflViT, 4-fc Fn*~>^>tf>:/D/t>»pWP£ 5-(4-*3\>W 
25 7ir;W-H>^;-^5«lfli^Ki$efi»5t(ti / Tllfc. 5-(4-^^ 

;i/7xx;v)-i--r>^/>^e.©JK^ 3ix. 

'H NMR (CDCl,) 5 2.21-2.32 (1H, m), 2.40 (3H, s), 2.52-2.62 (1H, m), 
2.63 (2H, t, J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2. 96-3.03 (1H, m), 
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3.15-3.26 (1H, m), 3.68 (3H, s), 5.76 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6.95 
(2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.23-7. 26 (2H, m), 7.43- 
7.49 (5H, m). 

nmm8 7 4-[[2,3-> ? t:h*D-5-(4-^^;i/7x-;i/)-lH-l , >x>-l-r;W 

4 1 mm®*&%m v>t, 4- [ [2, 3-^ t h 0-5- (4-* x-;v) - 

iR^S 68%. 

®6£ 159-160 t3 (IHftX^P— A*tf>#&??Jj5,ft) e 
10 'HNMR (CDC1,) 6 2.20-2.31 (1H, m), 2.40 (3H, s), 2.51-2.62 (IH, n), 
2.68 (2H, t, J=8.0Hz), 2.94 (2H, I, J=8.0Hz), 2.95-3.00 (1H, m), 
3.14-3.22 (1H, m), 5.76 (1H, dd, J =4. 2 Hz, 6.6 Hz), 6. 96 (2H, d, J=8. 6 
Hz), 7.16 (2H, d, J=8.6 Hz), 7.23-7. 26 (2H, m), 7.43-7. 50 (5H, m). 
^JS0«I8 8 4-[[5-(4-7MD7i^)-2,3-^b HO-1H-T 
15 ;W^->]^>if>^DA>m^5 1 ;i/ 

##09 3 2 £ITO07j&£flHvr, 5-(4-7J^n7x-Jl/)-K>^;> 

5-(4-7Ji/tP7i-jw-i-^>yy-j^ifc. $ e> 3 

3 tmfii®Jj&%m^T, 4-fc HD^F^>i?>^D/^>R^^;Pt 5-(4-^ 

20 (4-7;ktD7i-jw-i- r>yy >fr*>o$L& 31*. 

'HNMR (CDC1,) 62.19-2.31 (1H, m), 2.52-2. 62 (1H, m), 2.63 (2H, t, 
J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.01 (1H, m), 3.14-3.25 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4.2 Hz, 6.6 Hz), 6.95 (2H, d, J=8.6 
Hz), 7.09-7.16 (4H, m), 7.38-7.55 (5H, m). 
25 9 4-[[5-(4-7;^n^x-;W)-2,3->?kKD-lH-r>-7 ; >-l-1' 

;w ->] * >V > ~? D /I >Wt 

4 1 mnou ^x, 4- [ [5- a-yjv* 071 -2, 3-^ t f 
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ftfc. W 86X0 

m& 169-no *c mwt^jv— s\*n->ft*>nfe&)o 

'H NMR (CDC1 S ) 6 2. 20-2.31 (1H, m), 2.53-2.64 (1H, a), 2.68 (2H, t, 

J=8.0Hz), 2.93 (2H, t, J=8.0Hz), 2.95-3.01 (1H, m), 3.14-3.25 (1H, 

5 m), 5.77 (1H, dd, J=4. 2 Hz, 6.6 Hz), 6.96 (2H, d, J=8.6 Hz), 7.09-7.18 
(4H, m), 7.39-7.54 (5H, m). 

##0»J5 tmUOftfeZR^T, 4-hFD^^>if>yD/1>^^5 1 ;Pt 
10 2-(£ P u*?)V) [b, d]77 >ft*>mM<t&®&&&M*t Uifc. 

4X* 35*o 

'H NMR (CDCi 3 ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.17 (2H, s), 6.94 (2H, d, J=8.6 Hz), 7.13 (2H, d, J=8.6Hz), 
7.32-7. 58 (5H, m), 7.95 (1H, d, J=7.8Hz), 8.02 (1H, s). 

m%m4tmm<Djj&%m^T, 4-(^>y[b,d]^^>-2--r;w^ 

175-176 t: (Kix?;ir-A^>d^^i). 

'H NMR (CDCI3) 62. 66 (2H, t, J=8.0 Hz), 2.92 (2H, t, J=8.0Hz), 5.18 
20 (2H, s), 6.94 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7. 32-7.58 (5H, 
m), 7.96 (1H, d, J=7.4 Hz), 8.03 (1H, s). 

mffiM9 2 4-[(2,3->>k HD-5-7i-;HH-f >^>-l-<;W^->]^> 

mk£to&&&t&jitvxmi£. $-7*-)v-\-<i>#;>frt><DW 50*. 

'H NMR (CDClj) 6 2.20-2.31 (1H, m), 2. 54-2.70 (1H, m), 2.62 (2H, t, 
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J=8.1 Hz), 2.92 (2H, t, J=8. 1 Hz), 2.98-3.04 (1H, m), 3.14-3.28 (1H, 
m), 3.68 (3H, s), 5.77 (1H, dd, J=4.2Hz, 6.6 Hz), 6.95 (2H, d, J=8.6 
Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7.60 (8H, m). 

3 4-[(2,3-^hHD-5-7x-;i/-lH--1'>x>-W;i/)^i/]^> 
5 V>7Urt>m 

&%M4tmM<Djjm*m^T, 4-[(2,3-^kFD-5-7xZJWH-'f>T 
72*. 

148-149 x: mm^ju— *s*D->frp>nte&). 

10 l H NMR (CDC1,) <5 2.21-2.32 (1H, m), 2. 55-2.75 (1H, m), 2.69 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J*8.0Hz), 2.95-3.01 (1H, m), 3.16-3.25 (1H, 
m), 5.78 (1H, dd, J=4.2Hz, 6.6 Hz), 6.97 (2H, d, J=8. 6 Hz), 7.17 (2H, 
d, J=8.6 Hz), 7. 32-7. 60 (8H, n). 

mmms 4 4-[[2,3-i>hKD-5-(4-* h^$/7x-;W-lH--1'>x>-l-r 

15 )V]^z/]^>^yfu^yn^)V 

##09 3 2 t®U<D%tik&m^T, 5- (4-* h^i/7i-JV)-H>^y> 
5-(4-^h^ri/7xn;i/)-i-r>yy-;p^#^ 0 ?ft^ 0 ££,k:#%fl|3 
3 <hl^^lO^SrffiViT> 4-fc HD^->^>if >^D/1>^^^t 5-(4-^ 
b^->7x-;W-l--r>^/--;l/^e»^jS^tl*e^5f5«i:bT#^. 5- 

20 (4-* h*^7x^;W-l-<>y/>fr£0iK$s 38X. 

'H NMR (CDC1.) <5 2. 20-2. 29 (1H, m), 2.49-2.60 (1H, m), 2.62 (2H, t, 
J=7.8Hz), 2.92 (2H, t, J=7.8Hz), 2.93-3.00 (1H, m), 3.15-3.23 (1H, 
m), 3.68 (3H, s), 3.85 (3H, s), 5.75 (1H, dd, J=4.1 Hz, 6.6 Hz), 6.94- 
6.99 (4H, m), 7.14 (2H, d, J=8.6 Hz), 7.41-7.53 (5H, m). 

25 nffiM9 5 4-[[2,3-^fcKP-5-(4-^b^>'7x3:;W-lH-r>5 i >-l-'r 

4tmmv>jj&*m^T. 4- t [2, s-v t f □ -5- (4-* h * ~> 7 x - 
;w-m-^>x>-i-^^]^^->]^>if>yo/t>ii^5 i ;^e.^®{b^* 
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%Tc 0 JR# 94*. 

151-152 -C WxfJP-A+t>^eS^l). 
'H NMR (CDC1 3 ) 62.19-2.30 (1H, m), 2.51-2.65 (1H, m), 2.68 (2H, t, 
J=8.0Hz), 2.94 (2H, t, J=8.0Hz), 2.96-3.00 (1H, m), 3.14-3.22 (1H, 
5 m), 3.85 (3H, s), 5.70 (1H, dd, J=4. 1 Hz, 6.6 Hz), 6. 94-7.00 (4H, m), 
7.17 (2H, d, J=8.6Hz), 7.41-7.53 (5H, m)o 

mt&M9 6 4-[[5-(4-^DD7xn;W-2,3-^bHD-lH— r >x>-w;w 

->] ^ >if y ~j □ n >m* 
mmm S2t mu^m^m ^x. 5- a-? any i-jw -i~r 

10 S 5-(4-^OD7x^;W-l-r>^y-;i/^#7to £$K##0I|3 3 i: 

|i^§l©>ft££/BV>T> 4-k Yu*i"OV>-7un>m*^)V£ 5-(HDD 
7x-JW-l-^ >^7-;i/^ ^M^tl^Sfii^* t UTllfe. 5-(4-* O 
D7x^)-1- yfrt><DWM 43!K„ 

'H NMR (CDCI3) 6 2.16-2. 30 (1H, m), 2.50-2.56 (1H, m), 2.62 (2H, t, 
15 J=8.0Hz), 2.92 (2H, t, J=8.0Hz), 2.94-3.02 (1H, m), 3.14-3.23 (1H, 
m), 3.68 (3H, s), 5.76 (1H, dd, J=4.3 Hz, 6.5 Hz), 6.94 (2H, d, J=8.6 
Hz), 7. 15 (2H, d, 1=8.6 Hz), 7.38-7.52 (7H, m). 

H»J9 7 4-[[5-(4-^PP7xn;W-2,3-^kHD-lH-r>x>-l-'1';W 
20 m%M4tmM<Djj&%m\,*T, 4-[[5-(Hnn7xz;|/)-u-^th'D- 
W 93X. 

Mti 165-166 t: <smjL?)v- ^*D->fr*>ni&&)o 
'H NMR (CDC1,) 62.18-2.31 (1H, m), 2.51-2.63 (1H, m), 2.68 (2H, t, 
25 J=7.8Hz), 2.93 (2H, t, J=7.8Hz), 2.97-3.02 (1H, m), 3.15-3.19 (1H, 
m), 5.77 (1H, dd, J=4.3 Hz, 6.4 Hz), 6.96 (2H, d, J=8.4 Hz), 7.17 (2H, 
d, J=8.4 Hz), 7.38-7.55 (7H, m). 

MMM9 8 (+)-4-[(5-^DD-2,3-^kHP-lH--r>x>-l-<;W^v]^ 
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4- [(5-* P D-2, F P-lH-f >-l-< JP)^>/] /^>-tf >7"D/1> 

m (50 mg) Cfr^A: CHIRALCEL O 

J (50 mmIDX500 mm, 9< -fe;WM*Ifl» > : ^U">/X^y- 

5 ;P=4:1, : 70 mL/min, : 35 £ffl^T#^LT^®ffc£ 

* (24 mg) 

[a] D » +8.2° (c 0.45, CHC1,). 

9 (-)-4-[(5^DD-2,3-^t KD-1H-T >x>-l— OW^S/K 

10 4-[(5-^DD-2,3-> 5 h Kn-lH-r>x>-l-r;J/)^'>]^>-tf>ypA> 
& (50 mg) £i£3i&#^Dx>h^7 7^- (# ^ A : CHIRALCEL O 
J (50 mmIDX500 mm, 94 ±Mt^nmm) , f£3M9 : A*tf>/x* /- 
;p=4:K : 70 mL/min, TJ^AMg : 35 13) £fflV>T#SfcbT^Sft£ 
$ (23 mg) 

15 [a], n -6.2° (c 0.53, CHC1,). 

4-kKP+^>i?>yDA>m^5 1 ;^e>^jS^^*#fe. ft* 79*. 
20 ifttf. 

•HNMR (CDC1,) (5 2.67 (2H, t, J=7.4Hz), 2.90 (2H, t, J=7.4 Hz), 3.69 
(3H, s), 5.27 (2H, s), 6.96 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 
7.33-7.40 (2H, m), 7.48 (1H, s), 7. 80-7.90 (2H, m)» 

10 1 4-(^>y[b]ft7x>3-fJW h**»^>t?>ypA>& 
25 #%0H3 8 £l^07J&£fflV>T, 4-(^>7[b]5 1 t7i>-3-'f ;M 
->)^>1f>^D^>»^^;^&3ftBft:'&«*#ife:. JR* 86%. 

MjH 125-126*0 (SKx^;i^— ^y^pm-fM^sia). 

'HNMR (CDC1 S ) 52.65 (2H, t, J=7.4 Hz), 2.90 (2H, t, J=7.4 Hz), 5.25 
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(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.30-7.40 (2H, 
m), 7.45 (1H, s), 7.81-7.89 (2H, m), 

mmm i o 2 4-(ih— r > H-;w2--r )v* h^)^>^>zfo/^>m^)v 
^mitmmv>Jj$k*m^Ts ih-^>f-;w2-^/-;i/£ 4-tno 

Mti 156-157 x: mm^)V— ^<vyDt!;i/x-x;^^s^). 

'H NMR (CDC1 S ) 62.59 (2H, t, J=7.4 Hz), 2.89 (2H, t, J=7.4Hz), 3.66 
(3H, s), 5.21 (2H, s), 6.52 (1H, s), 6.92 (2H, d, J=8.6Hz), 7.08-7.21 
(4H, m), 7.35 (1H, d, J=7.4 Hz), 7.59 (1H, d, J=7. 5 Hz), 8.33 (1H, br 
10 s). 

mmmi o 3 4-OH-r >K~;i/-2-r;i^ h^»^>^>yaA>m 

v>?un>m*^)vfr%mmfci$®it%tz. mm 53*. 

sk£ 131-13313 (simx^p— ^yyntf;wx-x;i/^e»^^)o 

15 'H NMR (CDCI3) 6 2.65 (2H, t, J=7.4 Hz), 2.91 (2H, t, J=7.4Hz), 5.21 
(2H, s), 6.52 (1H, s), 6.91 (2H, d, J=8. 6 Hz), 7.09-7.22 (4H, m), 7.31 
(1H, d, J=7.4Hz), 7.57 (1H, d, J=7.5 Hz)-, 8.33 (1H, br s). 

mmm 1 o a 4-[<2, z-vt hd-t-^^hh-^ >^>-i-^)V)^ 9 yi^> 

20 ###14 tmm<DJj&*m^T, 4-[(2,3-> ? fc: Hn-7-^^;i/-lH--r >x>- 

M 128-129 r (^x^;vx-^;^— -\^>^6^^) 0 

l H NMR (CDC1 S ) 6 2.27-2.50 (2H, i), 2.33 (3H, s), 2.67 (2H, t, J=8. 0 
Hz), 2.90 (1H, m), 2.92 (2H, t, J=8.0Hz), 3.15 (1H, m), 5.74 (1H, dd, 
25 J=1.7Hz, 3.5 Hz), 6.92 (2H, d, J=8.6Hz), 7.06 (1H, d, J=7.3Hz), 
7.12-7.23 (4H, m). 

HJS^ll 0 5 4-[(3-^DD^>y[b]5 1 X>-2-r;W^ h^v]^>if>yp 
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4-fcKn^5>^>i?>yn;i>^^^;i/ (0.91 g, 5.0 mmol), 3-£OD-2- 
^>^t7i>/^/-;V (1.0 g, 5.0 mmol), fh7tKD77> (50 
mL), hU^;i/^X7-Y> (1.3 g, 6.5 mmol) &&Zt7Vz?%)V#-)VW 
U?> (1.7 g, 6.5 mmol) 0^£&£^MT-Hft&#bfc. Kfom&ty* 

&® d.6 g , j» zm znrco 

MA 97-98 (mmx^jV—V-tyfu&Vx-TJl — \*D->ftt>W%iM,). 
•10 'HNMR (CDC1,) (5 2.59 (2H, t, J=7.5Hz), 2.89 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.36 (2H, s), 6.93 (2H, d, J=8.6 Hz), 7.12 (2H, d, J=8.6Hz), 
, 7. 37-7.48 (2H, m), 7.77-7.84 (2H, m), 

MMmi 0 6 4-[(3-^no^>y[b]^x>-2--r;P) * h^^]^>if>7 F D 

15 4-[(3-^DD^>\/[b]^X>-2-<;W^h^^]^>-tf>yDA>^^;i' 
(1.5 g, 4.0 mmol), Th7bh*D77> (20 mL), (5 mL), tR 

(2 mL) £«ktf*&teU3^A-*;fo& (0.34 g> 8.0 mmol) <7>jg-&$££i& 
TH!feifc#Lfc. KJ£*1£%£ 0.5 &£i!irzr**nU g^X5P;VT&tH b 

HX^=3:1) ^jgfb^ (1.3 g, iR¥ 94X) 

M& 136-137 *c mm^v- ^yyptr;px«-^;^e»^s l ). 

'HNMR (CDC1,) 5 2.65 (2H, t, 1=7.5 Hz), 2.91 (2H, t, J=7.5Hz), 5.37 
(2H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, d, J=8.7Hz), 7.38-7.45 (2H, 
25 m), 7.77-7. 83 (2H, m), 9.68 (1H, br s). 

1 0 7 4-[(3-*3 1 ;^>y[b]^X>-2--l';» ;* h^]OH>-fn 
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m 52*. 

149-150 T3 (mk^)]r- s MV^U\i)V^-^)\r- A^U">^5flife 

Hl)o 

5 'HNMR (CDC1 3 ) 6 2. 43 (3H, s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7. 5 Hz), 3.66 (3H, s), 5.26 (2H, s), 6.93 (2H, d, J=8.7 Hz), 7.13 
(2H, d, J=8.6Hz), 7.31-7.41 (2H, m), 7.68-7.71 (1H, m), 7. 79-7.82 (1H, 
m) o 

nmmi o 8 4-[(3-*^;^>y[b]^x>-2--r;w* h*e/K>if>:/n 
io rt>M 

mmrni o 6 tmB®%m*m*T> 4-K3-* ^)v^>vi\ti^x>-2-i 

;W^b^>]^>f>yn/^i/?M&gI^S#fc. JR* 79*. 
MA 155-156 t: (Wttx^lr-^y^ntf^x— r-^feBISft). 
"HNMR (CDC1,) 52.42 (3H, s), 2.65 (2H, t, J=7.4Hz), 2.91 (2H, t, 
15 J=7.4Hz), 5.26 (2H, s), 6.94 (2H, d, J=8.7Hz), 7.14 (2H, d, J=8. 6 
Hz), 7.30-7.41 (2H, m), 7.68-7.71 (1H, m), 7.78-7. 82 (1H, m), 9.82 (1H, 
br s)o 

MMW 109 4-(2-^>^77-;w h^y)^>^>^un>m^^)V 
mum o 5£mm<Dj3&*m*T, 4-t\*u*r*/i>v>7urt>&*?- 
20 jvt 2-*>>/y ? zmmfc&mzntc. urn m. 
ma 93-94 "c (mm^j]r~^D'>i!)^nm^)o 

l H NMR (CDC1 S ) 5 2. 60 . (2H, t, J=7.5 Hz), 2.90 (2H, t, J=7.5Hz), 3.66 • 
(3H, s), 5.14 (2H, s), 6.77 (1H, s), 6.94 (2H, d, J=8.7Hz), 7.13 (2H, 
d, J=8.7Hz), 7.20-7.32 (2H, m), 7.48-7. 57 (2H, m). 
25 mmMllO 4-(2-^>y7 7-W h^v)^>if>^"0A>^ 

MA 155-156 -C Wx?;V-y< V 7*D tf JH-fJ^^SSSS) . 
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'HNMR (CDCI,) 6 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.15 
(2H, s), 6.77 (1H, s), 6.95 (2H, d, J=8. 6 Hz), 7.14 (2H, d, J=8. 6 Hz), 
7.20-7.32 (2H, m), 7.49-7.57 (2H, m), 9.67 (1H, br s). 

nmwi 1 1 4-K>y[b]? i x>-2--i';M b*i/)'<>v>'7un>n*?' 

5 )V 

154-156 (StftX— x^^WilSa). 
'HNMR (CDCI,) <5 2.59 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
10 (3H, s), 5.30 (2H, s), 6.93 (2H, d, J=8.7 Hz), 7.15 (2H, d, J=8.7Hz), 
7.27-7.37 (3H, m), 7. 72-7.80 (2H, m). 

mmmi 1 2 4-K>i/[b]^x>-2-<;^ h^)^>^>^uA>m 

mrnmi 0 6 tmm^^m^x. 4-(^>y[b]^x>-2--r;v^ 
*>K>7un>m.*?)Vft%&mfc^®*ntc. jr* six. 
15 m& 190-191 x: mm^jv-^v^u\f)vj:-^)vt^num). 

"HNMR (CDCI,) 5 2.65 (2H, t, J=7.5Hz), 2.91 (2H, t, J=7.5Hz), 5.30 
(2H, s), 6.93 (2H, d, J=8.7Hz), 7.15 (2H, d, J=8.7Hz), 7.28-7.37 (3H, 
a), 7.73-7.83 (2H, m), 9.82 (1H, br s). 

mmwi 13 4-([i,r-E7i-;w-3-fjw h^)-z-^u^>^>zf 

20 un>m^)V 

96%. 

25 'HNMR (CDCI,) 6 2.59 (2H, t, J=7.3Hz), 2.87 (2H, t, J=7.3Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.88 (1H, d, J=8.4 Hz), 7.06 (1H, dd, J=1.8Hz, 
8.4 Hz), 7.33-7.37 (1H, m), 7.41-7.47 (5H, m), 7. 52-7. 62 (3H, m), 7.71 
(1H, s). 
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mmm i l 4 4-([i, r -tf7x-;W-3-< )V* v^r^-z-Jn^y-vy? 
uAym. 

s-7u^yvy7urtyM*?)Vfr$%m4k&%i*m£. w 87*. 
5 ma 83-84 -c (^x^;v— A^-y->^e»^^). 

'H NMR (CDC1 3 ) 6 2. 64 (2H, t, J=7.4 Hz), 2.88 (2H, t, J=7.4Hz), 5.19 
(2H, s), 6.89 (1H, d, J=8.4 Hz), 7.07 (1H, dd, J=2.0 Hz, 8.4 Hz), 
7.33-7. 38 (1H, m), 7.42-7.48 (5H, m), 7.53-7.62 (3H, m), 7.70 (1H, s) 0 

mmm 115 4-(2-ov*3 i 7v*u;m h^-y)^y^.yzfu^ym^)v 

10 nmmi 0 5 tmm<D%&*%^T, i-hYu^y^y-^yyanym^ 

'H NMR (CDCI3) 5 2.59 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.56 (2H, s), 6.96 (2H, d, J=8.7 Hz), 7.13 (2H, d, J=8. 7 Hz), 
15 7.37-7.53 (2H, m), 7.89 (1H, d, J=8.0 Hz), 8.03 (1H, d, J=8.0 Hz)„ 

mmm 1 1 6 t-Q-^yvrrvv ;m h*-»^>tr y-junym. 

mmmi o 6 tmmo^^^x, 4-(2-^>v>7v*y;i^h*~>)^> 
^yfu^ym^)Vf}>^mit^^mrzo mm n% e 

M& 158-159 *C (Sil?J^< V y D IfJl/X-f Jl/^ . 
20 'H NMR (DMS0-d 6 ) 6 2.48 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

5.56 (2H, s), 7.01 (2H, d, J=6.8Hz), 7.16 (2H, d, J=6.8Hz), 7.43- 

7.57 (2H, m), 8.01 (1H, d, J=7.7Hz), 8.11 (1H, d, J=7.7Hz), 12.01 
(1H, br s) e 

mm\i i 7 4-[(i-^^;i/-iH-r>h*-;W2--i';W^ h^yKy-vy-Ju 
25 nym.^)V 

o 5£w\m®Jj&*%^t, ^Yu^y^y-^y^unym.^ 
jvt x-tj-h-i-^yY-fr** j-)^<bmm^m^%r^ w 28*. 
sua 157-158 x: (^mx^P-^yyatf^x-x;^^^^). 



WO 2004/041266 



PCT/JP2003/014139 



241 

'H NMR (CDCI3) 6 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, J=7. 5 Hz), 3.67 
(3H, s), 3.80 (3H, s), 5.16 (2H, s), 6.58 (1H, s), 6.93 (2H, d, J=8. 6 
Hz), 7.07-7.15 (2H, 1), 7.21-7.25 (2H, m), 7.31-7.34 (1H, m), 7.59 (1H, 
d, J=7.9 Hz) 0 

5 &mmi 1 8 4-[(i-^^;i/-iH-r>b*~;i/-2-r;v)^ h^^]^>if>yp 
. mmm 106 tmuo^m^m^x, 4-[o-*3mwih-^ > H-;w2-r;v) 

Mti 151-152 XI ffimJL^)V—zS'( V^D tfJl/X-x^^ ^11) . 
10 'H NMR (DMS0-d 6 ) 6 2.51 (2H, t, J=7.5 Hz), 2.75 (2H, t, J=7.5Hz), 

3.32 (3H, s), 5.26 (2H, s), 6.59 (1H, s), 7.00-7.05 (3H, m), 7. H-7. 19 
(3H, m), 7.45 (1H, d, J=8.3Hz), 7.53 (1H, d, J=8.3 Hz), 12.08 (1H, br 
s). 

15 ^ s A^yM>-fun>m^))/ 

nmrni 0 5 tmmvijm&mKT, 4-tHn^v-^>if>ynA>gi^^ 

)Vt 6, 7, 8, 9-t- h 7 1 Ho-5H-^>yi/^7 a^7x>-5-:t>fr S^Jgft^ 
JR* 36X. 

20 l H NMR (CDC1,) 6 1.43-1.55 (1H, m), 1.79-1.21 (3H, m), 2.04-2.15 (2H, 
m), 2.57 (2H, t, J*7.5Hz), 2.76-3.00 (4H, m), 3.65 (3H, s), 5.28 (1H, 
d, J=9. 1 Hz), 6.79 (2H, d, J=8.6Hz), 7.05 (2H, d, J=8.6Hz), 7.12- 
7.16 (3H, m), 7.33-7.35 (1H, m). 

25 ^v]^>if>^D/^>K 

10 6 t^^^^^ffiViT, 4- [(6, 7, 8, 9-x h 5 k FD-5H-^>7 

^^D^yx>-5-^;W^^]^>if>yo/t>^^^;w>e>^S{^4!5^ 

65X. 
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129-130 t: (BKx^;i^-^y^Ptr;i/X— T^^&SiBft). 

'H NMR (DMS0-d 6 ) «5 1. 39-1.48 OH, m), 1.67-2.05 (5H, m), 2.46 (2H, t, 
J=7.5 Hz), 2.72 (2H, t, J=7.5 Hz), 2.81-2.97 (2H, m), 5.46 (1H, d, 
1=8.4 Hz), 6.84 (2H, d, J=8.6 Hz), 7.07-7.16 (5H, m), 7. 24-7.30 (1H, 
5 m), 12.08 (1H, br s)» 

mmmi 2 1 4-[[4-(^U7;^a^^;W^>yCb]5 1 x>-2-^;w^h^ 
)V t 4- ( b y 7 a * -2-*>V MWi^^; e. 

10 IR* 69X. . ' 

®!& 76-77 «C (5»X— f-^Sfl»ft). 

'H NMR (CDCI3) <5 2.60 (2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.34 (2H, s), 6.93 (2H, d, J=8.7Hz), 7.14 (2H, d, 1=8.7 Hz), 
7.36-7.41 (1H, m), 7. 53-7.55 (1H, m), 7.65 (1H, d, J=8.3Hz), 7.98 (1H, 
15 d, J=8.3 Hz) 0 

mmm 122 4- 1 u- ( h u yjvt n * j-m ^ >y cw ^x m * h * 

5/K>if>7°D/1>m 

miMMi 0 6 tmn®%&*%^T, 4-[[4-(hU7;t^Dpwi/)^>y 

[b]^x>-2-^;W^ h+^]^>if>^nA 0 >^^^;i/^e>SSfb^*#fco 

20 JR$ 825K. 

Bk£ 151-152 1: (»sx9 l ;ir-^y7"ptr;px— ^^SffifiSS). 

'H NMR (DMS0-d 6 ) <5 2.46 (2H, t, J=7.5Hz), 2.75 (2H, t, J=7.5Hz), 

5.50 (2H, s), 6.97 (2H, d, J=8.8Hz), 7.15 (2H, d, J=8.8Hz), 7.53 (1H, 

t, J=7.7Hz), 7.65 (1H, s), 7.77 (1H, d, J=7.5 Hz), 8.31 (1H, d, J=7.5 

25 Hz), 12.08 (1H, br s)„ 

mnmi 2 3 4-[(3 , -*po-[u'-t*7xx;w-3--r;»;* h**K>-t?> 

mMM2 2 £ftm<D%tik*m*T* 4-[(3-7*n;E7xX;|,)* h*~>]^>-tf 
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m 86X. 

'H NMR (CDC1,) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz), -3.66 
5 (3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 
7. 30-7.39 (2H, m), 7.42-7.54 (4H, m), 7.58-7. 62 (2H, m). 

mmmi 24 i-w'-zuu-uA'-vy^-M-z-^Mth^s^yvy 

4 t m<Djj&*m ViT, 4-[(3'-^Dn-[l,l'-lf^x-;i/3-3-^ 

10 )V)^h^^<>^y^un>m^M^m^^^nit. om 34*. 
109-110 (g^six^;w—A^-y->^siiiSSi). 

•H NMR (CDC1,) <52.65 (2H, t, J=7.8 Hz), 2.91 (2H, t, J=7.8 Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.4 Hz), 7.14 (2H, d, J=8.4Hz), 7.31-7.53 (6H, 
m), 7.62 (1H, s), 7.58 (1H, s). 

15 $mmi 2 5 4-[(2 , -^aa-[i,r-h*7x^;i/]-3-<;W^h^^]^>if> 

# 83*. . 
20 MVto 

'H NMR (CDC1,) <5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.7Hz), 7.12 (2H, d, J=8.6Hz), 
7. 27-7.50 (8H, m). 

mmmi 2 6 4-[(2 , -^OP-[l,l , -lf7x-;W-3-f;W^h4 1 >']^>if> 
25 7*PA>8fc 

##^4i|S|^^*fflUT> 4-[(2'-^PP-[l,l , -lf7x-;i/]-3-l' 

M*v*^^>v>7un>m*^)\,fr^mfc&m*nit. w* 29*. 

127-128 *C OMIX^P— ^4r*>3^6Hit*). 
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'H NMR (CDClj) 52.65 (2H, t, J=7.8Hz), 2.91 (2H, t, J=7.8Hz), 5.10 
(2H, s), 6.93 (2H, d, 3=8.5 Hz), 7.13 (2H, d, J=8. 5 Hz), 7.28-7.50 (8H, 

mmmi 2 7 4-[(s*-;WMi.r-£7x::;M-sH>)* b^>M>if> 

10 'H NMR (CDC1 8 ) 6 2.42 (3H, s), 2.60 (2H, t, J=8.0 Hz), 2.90 (2H, t, 
J=8.0Hz), 3.66 (3H, s), 5.60 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.10- 
7.18 (3H, id), 7.30-7.47 (5H, m), 7.54 (1H, dt, J=7. 3 Hz, 1.7 Hz), 7.64 
(1H, s), 

mmmi 2 8 4-[(3 , -^^;w[i,i'-if7x^;n-3-r;w^ h^>]^>-tf> 
15 ya;\°>m 

##^i4 tmmo^m^M^x, 4-[(3 , ->ww[i,i'-t*7x~;i/i-3-'ir 
h*i/]*>v>7 a urt>m*?)Vfrbmmik&®*ntco w 62*. 
m& 102-103 tc (mfc^jv—^ttyfrzn&gdo 

'H NMR (CDC1,) 5 2.42 (3H, s), 2.65 (2H, t, J=8. 0 Hz), 2. 91 (2H, t, 
20 J=8.0Hz), 5.10 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.18 (3H, m), 
7.30-7.47 (5H, m), 7.54 (1H, dt, J=7.3Hz, 1.6 Hz), 7.64 (1H, s). 

mmmi 2 9 i-az'-yjv^u-iuv-ify^M-^^^ h^i^v 
mmm2 2 tmmo^m^m^x, 4-[(3-?D^7x~;i/)*h*~>3^>-£ 

JR* 89*o 

'H NMR (CDCl,) (5 2. 60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
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(3H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.01-7.08 (1H, m), 7.13 
(2H, d, J=8J Hz), 7.27-7.31 (1H, m), 7.36-7.55 (5H, m), 7.63 (1H, s). 

)V)*h**s]^>v>7urt>m*^)Vftz&m{k&v>)zm£o urn 62%. 

M& 113-iu x: (SiifA — vHJ->fr t>m%&) 0 

'H NMR (CDC1,) 6 2.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.10 
(2H, s), 6.93 (2H, d, J=8.6 Hz), 7.01-7.07 (1H, m), 7.14 (2H, d, J=8.6 
10 Hz), 7.27-7.31 (1H, m), 7.35-7. 55 (5H, m), 7.63 (1H, m). 

mnmi 3 1 4-[(3 , -^h+->-[i,r-k*7x^;w-3-^;i/)^b^i/]^>if 

tmm2 2 tn*o^ft*fflViT» 4-[(3-7d ; e:7x:2;W* h^>3^>if 
>7un>m**JUb 3-* h^r5/7x=;V#a>»^6aHfl:'&*&#fc. 
15 Sim 89X 0 

l H NMR (CDC1,) (5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 3.87 (3H, s), 5.10 (2H, s), 6.89-6.94 (3H, m), 7.11-7.14 (3H, 
m), 7.17-7.19 (1H, m), 7.33-7.47 (3H, m), 7.54 (1H, dt, J=7.1 Hz, 1.7 
Hz), 7.64 (1H, s). 

20 3 2 4-[(3 , -^b^^-[l,l'-lf7x-;W-3-r;i/)^h^->]^>1f 

##«4iHi0^»S«ViT, 4-[(3 , -^h^i/-[l,l , -tf7x-;V]-3-r 

'H NMR (CDC1,) <5 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9Hz), 3.86 
25 (3H, s), 5.10 (2H, s), 6. 88-6.95 (3H, m), 7.11-7.19 (4H, m), 7.33-7.47 
(3H, m), 7.54 (1H, dt, 7. 1 Hz, 1.7 Hz), 7.64 (1H, s). 
%MM 1 3 3 4- [ (3* h d- [l , l* - tf 7 x n;W -3-< ;W ^ h * ~>] ^ >if > 
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* 74*. 

5 l H NMR (CDC1,) 62.60 (2H, t, 1=8.1 Hz), 2.90 (2H, t, 1=8.1 Hz), 3.66 
(3H, s), 5.12 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.13 (2H, d, 1=8.6 Hz), 
7.48-7.65 (4H, m), 7.69 (1H, s), 7.91-7.94 (1H, m), 8.19-8.23 (1H, m), 
8.46 (1H, t, J=2.0 Hz). 

ftMHU 3 4 4-[(3 , -nbD-[l,r-H7x^;W-3-'1';U)^h^->]^>^> 
10 7urt>M 

mm 4 1 mmo-fi&ttm ^ 4- [ o* -~ h a - [1 , r -h 7 x -3-*r 
;i/)^h^'>]^>^>7°DA°>^^5 1 ;w^e»^^b^Sr#^. jr* six. 
M iH-115 *c a»Kx^;w-^^>* i 6Sttft). 

l H NMR (CDClg) 62.66 (2H, t, 1=7.8 Hz), 2.91 (2H, t, J=7.8 Hz), 5.12 

15 (2H, s), 6.94 (2H, d, 1=8.6 Hz), 7.15 (2H, d, 1=8. 6 Hz), 7. 48-7. 64 (4H, 

m), 7.69 (1H, s), 7.90-7.94 (1H, m), 8.19-8.23 (1H, m),' 8.46 (1H, t, 
J=1.9 Hz). 

3 5 4-[[3-[(2,3-^fcHD-lH--r>x>-l-r^)^^^^-^ 

20 mmitmm<Dum*m^ 4-t FD*^>^>^o/t>i^^i 

3- [ (2 , 8-$> b H D -1H—T >X >- W M '>] ^ >^ > * * S ^ ^ 

. fl5^»*#fc. ^ 82*. 

'H NMR (CDClj) 6 2.10-2.30 (1H, m), 2.50-2.65 (3H, m), 2.8.7-3.00 (3H, 
25 m), 3.09-3.20 (1H, nO, 3.66 (3H, s), 5.03 (2H, s), 5.78 (1H, dd, J=6.6 
Hz, 4.4 Hz), 6.88-6.98 (3H, i), 7.02 (1H, d, J=7.6Hz), 7.09-7.13 (3H, 
m), 7.19-7.35 (4H, m), 7.42 (1H, d, J=7.3 Hz), 

Mfflll 3 6 4-[[3-[(2 f S-^kFD-lH--f >f>-K^)^*>37i=;W 
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4 1 mm<Diim*% v>x> 4- [ [3- [ (2, z-v t f d -ih--t >x >- w 

fc. JR* 55*. 

5 119-121 (tfKXM^^tf 

l H NMR (CDC1,) 5 2.15-2.26 (IH, m), 2.50-2. 59 (1H, m), 2.65 (2H, t, 
J=8.1 Hz), 2.90 (2H, t, 1=8. 1 Hz), 2.88-2. 97 (1H, m), 3.09-3.19 (1H, 
jd), 5.03 (2H, s), 5.78 (1H, dd, J=6.6Hz, 4.3 Hz), 6.88-6. 98 (3H, in), 
7.02 (1H, d, J=7.5 Hz), 7.09-7.17 (3H, m), 7. 20-7.34 (4H, m), 7.42 (1H, 

10 d, J=7.3 Hz). 

mmmi 3 7 4-[[3-((B)-2-7zz;nf^W7i-;w^ h*.e/K>i?> 

4-[(3-^nqE7x~;W^ h*^M>i?>yoA>BbWW (1.0 g^ 2.9 
mmol)> (0.45 g, 4.3 mol), iMMcj|W*HJ#A (0.60 g, 7.2 

15 mmolK f b^yW^^nU H (1.6 5.7 imol) £ N,N-v>;* 
^;W*;kkTaK (25 mL) 7)V3>UmLtc'&, mkrtyWA 

(19 ig, 0.086 mmol) £Jn*.fc. RjS«£7;V=f>»HftT, 100 *CT 18 ft 

20 &X3^/A*1*>=15:l)Ti*®lU mmit^m (0.63 g, JR^ 59X) £6£ 

86^ 100-101 -C (^l^k-A^^&IHl). 
'H NMR (CDC1,) 5 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.06 (2H, s), 6.92 (2H, d, J=8.6Hz), 7.11-7.14 (4H, m), 
25 7.24-7.40 (5H, m), 7.46-7.58 (4H, m). 

mmmi 3 8 4-[[3-((E)-2-7i-;Hr-Jl')7x-;i']^ h=^>]^>-fc?> 

##09 4 i H8&07J ^T, 4- [ [3- ( (E) -2-7 x -)VX^~A) 7i- 



WO 2004/041266 PCT/JP2003/014139 

248 

M& 155-156 "C (IHftX^Ws+U-^^&Sttft). 

'HNMR (CDC1,) 62.59 (2H, t, 1=7.4 Hz), 2.90 (2H, t, 1=7.4 Hz), 5.06 

(2H, s), 6.92 (2H, d, 1=8.6 Hz), 7.13-7.16 (4H, m), 7.24-7.40 (5H, m), 

5 7.46-7.58 (4H, m). 

HMMl 3 9 4-[(4-^PD-[l,l , -lf7xr:;W-3-^;V)^b^^]^>^> 

10 ^ 89Xo 

'HNMR (CDC1,) 62.60 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.95 (2H, d, 1=8.7 Hz), 7.14 (2H, d, 1=8.7 Hz), 
7.30-7. 57 (7H, m), 7.79 (1H, br s). 
15 &JMI14Q 4-[(4-^DP-[l,l , -t*7x-;V]-3-<;l/)^h^]^>^> 

mm4tmmoi$&i*R^T. 4-[(4-^DP-[i,i'-tf^xn;v]-3-<;w 
*y*^^yv>7unym*T)Vfr%mm{t&m*mc. ®m 62*. 

ft* 115-116 ic (fftx^jlr- A*U->3^6ll«Ml). 
20 'HNMR (CDC1 3 ) 6 2. 65 (2H, t, 1=8.0 Hz), 2.91 (2H,.t, J=8.0 Hz), 5.19 
(2H, s), 6.95 (2H, d, J=8.6Hz), 7.15 (2H, d, J=8.6Hz), 7.32-7.50 (5H, 
m), 7.54-7.57 (2H, m), 7.78 (1H, br s), 

25 4-[[3-(©-2-7i^Xf=;W7xr;W^h*'>]^>^>^D^>t^ 
(0.35 g, 0.95 nnnol) O**/-^ (15 bL) hyt \*U7?> 

(25 mL) mmzBfc&& (0.018 g, 0.078 mmol) &in*» i&&W£**£H 
WC 18 PMMJtfcbfc. jSt^S^m S££>"J 
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mmfc&m (o. 21 g , m- 58%) 

'HNMR (CDC1,) 52.60 (2fl, t, J=8. 1 Hz), 2.90 (2H, t, 1=8.1 Hz), 2.93 
5 (4H, s), 3.67 (3H, s), 5.00 (2H, s), 6. 90-6.95 (2H, m), 7.10-7.30 (11H, 
m). 

mmmi 4 2 4-[[3-(2-7x-JH5 : JW7i^]^h*>']^> > t?>^nA 
10 **s^>V>7un>m*?)VftZ^fc£®*mc. JR¥ 63*. 

MM. 105-106 1: (g^mx^;i^-A^rU->^e>^ifiSffi). 

'H NMR (CDC1,) 5 2.65 (2H, t, J=8. 1 Hz), 2.91 (2H, t, 1=8.1 Hz), 2.93 
(4H, s), 5.00 (2H, s), 6.91 (2H, d, J=8.6 Hz), 7.16-7.32 (11H, m). 

MMWi 4 3 4-([i,i , -H7xn;W-3-r;v^b^>')-3-^pn^>if>^ 

15 urt>m*^)v 

□ p ^ >if > 7 a /t >Wt* t y x d £> ^JHb£$f JR 

2£ 44%. 

20 'H NMR (CDC1,) 6 2.59 (2H, t, J=7.8Hz), 2.87 (2H, t, J=7.8Hz), 3.66 
(3H, s), 5.19 (2H, s), 6.91 (1H, d, J=8.4Hz), 7.02 (1H, dd, J=8.4Hz, 
2.1 Hz), 7.24 (1H, d, J=2. 1 Hz), 7.33-7.38 (1H, m), 7.42-7.49 (4H, m), 
7. 54-7.62 (3H, m), 7.68 (1H, m). 

mnMl 4 4 4-([l,l , -tf7x-;P]-3-r;Mh^r"»-3-^PP^>if>y 
25 P/t>8l 

##^4 tmm<Djj&*m^T, 4-([i,i'-tf7xzi;w-3-r;i/^ h+-»- 
77.0-77.5 1: (^yyptr;i/x-x;k-^\^>^^WiSSft). 
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'HNMR (CDC1 5 ) 52.64 (2H, t, 1=7.8 Hz), 2.88 (2H, t, J=7.8Hz), 5.19 
(2H, s), 6.92 (1H, d, 1=8.4 Hz), 7.03 (1H, dd, 1=8.4 Hz, 2.1 Hz), 
7.25-7.26 (1H, m), 7.32-7.38 (1H, m), 7.42-7.48 (4H, m), 7.53-7.62 (3H, 
m), 7.68 (1H, m). 

5 mmmi 4 5 A-w-y)v*u<\A'-vy*~M-^M*^^*yv 

y 7° d n yffli * t 2- y )V3r u y x n;V# u yMft S> &M4ka $i & » 

JR* 83%. 

10 tiiVlo 

'H NMR (CDCI3) <5 2. 60 (2H, t, J=8.0Hz), 2.90 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 5.09 (2H, s), 6.92 (2H, d, J=8.6 Hz), 7.10-7.24 (4H, m), 
7.29-7. 36 (1H, m), 7.42-7.54 (4H, m), 7.61 (1H, s) 0 
mmmi4Q 4-[(2 , -7;^n-[l,l , -e7.x^;W-3-^;V)^h^'>]^>if 

15 yy^vnym. 

mm 4 1 mmoii& v>t , 4- [ (2* -y a - [1 , 1 • - tf y x n;W -3-^ 
;i/)^h^->]^>if>7 , nA 0 >m^^v^&^m^^#fc. JR* 70«o 

112-113 1: (|»if^-A^>*6llift). 

•HNMR (CDCI3) 6 2.66 (2H, t, 1=7. 9 Hz), 2.91 (2H, t, 1=7.9 Hz), 5.10 
20 (2H, s), 6.93 (2H, d, J=8.6Hz), 7.12-7.24 (4H, m), 7. 29-7.36 (1H, m), 
7.42-7. 54 (4H, m), 7.61 (1H, s) 0 

gjfcfll 4 7 4-([l,l'-lf7x-;W-3-f;M h*v-)-2-*^JWOif>7 

unym*3-)\> 

mm i tmmojj&zm^T, 4-t vu*=y-i-*?-)^yvyy°uny 
25 . m*?-)it [\A , -\±7 3L~)V)-i-*$j-)vti^nm\t&m*ntco urn 

80X. 

'H NMR (CDC1,) <5 2.30 (3H, s), 2.56 (2H, t, J=7. 5 Hz). 2.89 (2H, t, 
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J=7.5Hz), 3.68 (3H, s), 5.09 (2H, s), 6.75-6.83 (2H, m), 7.05 (1H, d, 

J=8.3Hz), 7.32-7.48 (5H, m), 7. 53-7.65 (4H, m). 

mmmi 4 8 4-([l,l , -lf7x-;i/|-3-'f;M ^>)-2-*^;W*>i?>7* 

5 ##fl4£ra«M>#8c*jflv>T* 4-(Ci,r-t?7xn;W-3-f;i/^b^»- 

t 

86^ 103.0-103.5 t: (lt»x^;w-A^>^&ms*). 

'HNMR (CDC1,) 6 2.30 (3H, s), 2.61 (2H, t, J=8.4Hz), 2.90 (2H, t, 
J=8.4Hz), 5.09 (2H, s), 6.76-6.83 (2H, m), 7.07 (1H, d, J =8. 3 Hz), 
10 7.32-7.48 (5H, m), 7. 54-7.65 (4H, m). 

mmm 1 4 9 4- [[2, 3-^h FP-S-U-^xX^h^vO-lH-'f >x>-W 

2, 3- v 5 tib'n -5- (4- 7irj^h^ ~» -1H-- r >x>-l-*-;^53aWfr&tt 
15 Sfcfc. JR* 49X„ 

'H NMR (CDC1,) 6 1.75-1.83 (4H, m), 2.16-2.27 (1H, m), 2.46-2.71 (5H, 

m), 2.81-2.93 (3H, m), 3.06-3.16 (1H, m), 3.68 (3H, s), 3.95-3.99 (2H, 

m), 5.66 (1H, dd, J=6.5 Hz, 3.5 Hz), 6.75-6.80 (2H, m), 6.89-6.93 (1H, 

20 m), 7.10-7.21 (5H, m), 7.26-7.31 (4H, m). 

mmmi 5 0 4-[[2,3->>k u-%-u-yx.-)v? h -m--r >x>-w 

4 £ fflt*©;£JS £ JB V^T> 4- [ [2, 3->> k H D -5- (4-7 

^)-iH-^>5 i >-i-^;W^^]^>if>^D;i>g|^^;i/^6^Jl{b^^ 

25 70*. 

M& 89-90 r (^yyotr;i/x--x;p-A^>*^fSiBft). 

•HNMR (CDCl,) dl.78-l.83 (4H, m), 2.17-2.27 (1H, m), 2.46-2.58 (1H, 
m), 2.64-2.71 (4H, m), 2.81-2.95 (3H, m), 3.06-3.16 (1H, m), 3.95-3.99 



WO 2004/041266 PCT/JP2003/014139 

I 

252 

(2H, m), 5.66 (1H, dd, J=6. 5 Hz, 3.5 Hz), 6.75-6. 79 (2H, ■), 6.92 (2H, 
d, J=8.6Hz), 7.17-7.21 (5H, m), 7.26-7.31 (3H, m). 

76%. 

'HNMR (CDC1 8 ) 6 2.29 (3H, s), 2.55 ,(2H, t, J=8.4Hz), 2.88 (2H, t, 
10 1=8.4 Hz), 3.68 (3H, s), 4.99 C2H, s), 6. 70-6.77 (2H, m), 6.93-7.17 
(7H, m), 7. 30-7.36 (3H, m). 

^M^J 1 5 2 ^4-[(8-7i; *S/7x^)^ h+V]^^ 

15 ^^]^>-if>yDA>m^^;^e»sm^*#fco jr* 72%. 
tt£ 82-83 r (^v^atf;i/x— ^u->^e>s^)o 

l H NMR (CDCI3) 6 2.29 (3H, s), 2.60 (2H, t, 1=8.4 Hz), 2.89 (2H, t, 
J=8.4Hz), 4.99 (2H, s), 6.71-6.78 (2H, m), 6.93-7.17 (7H, m), 7.31- 
7.36 (3H, m). 

20 nMmiSZ 3-^DO-4-[(2,3-^bHD-lH-'1 > >x>-l-1 > ^)^v]^> 

91*. 
25 jfttt. 

'H NMR (CDC1 8 ) 6 2.20-2.31 (1H, m), 2.50-2.60 (1H, m), 2.61 (2H, t, 
1=7.9 Hz), 2.87-2. 97 (3H, in), 3.13-3.23 (1H, m), 3.68 (3H, s), 5.71 
(1H, dd, J=4.9Hz, 6.6 Hz), 7.01-7.08 (2H, a), 7.22-7.31 (4H, m), 7.43 
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(1H, d, J=7.3 Hz). 

5 4 3-^nD-4-[(2,3-S?k h*a-lH--f >x>-l-<;W^'>]^> 

##«4tW«l©^fe*ffiViT, 3-#OD-4-[(2,3-^bFn-lH--1 > >5 i >- 
5 l--f;i/)^5/]^>if>^DA>m^5 1 ;i/^&^)i^«I^#^. JR* 56%. 
'HNMR (CDC1,) 5 2. 20-2. 31 (1H, m), 2.50-2.61 (1H, m), 2.67 (2H, t, ' 
J=7.7Hz), 2. 86-2.99 (3H, m), 3.12-3.22 (1H, m), 5.71 (1H, dd, J=5.0 
Hz,. 6.5 Hz), 7.01-7.09 (2H, m), 7.20-7.31 (4H, m), 7.43 (1H, d, J=7.3 
Hz). 

io mmm 155 4-c(2, 3-?t f d-ih-t >^>-w wtf+s-a-j-^wwo 
2,3->?fch*p-iH-i'>^>-i-^;^e»s^t;^^#fc. m.m 

65%. 
15 ifctf. 

'HNMR (CDC1,) 6 2.10-2.30 (1H, m), 2.31 (3H, s), 2.50-2.65 (3H, m), 
2.75-3.00 (3H, m), 3.05-3.20 (1H, m), 3.69 (3H, s), 5.72 (1H, dd, 
J=4.4Hz, 6.6 Hz), 6.78-6.81 (2H, m), 7.07 (1H, d, 1=8.0 Hz), 7.21- 
7.33 (3H, i), 7.42 (1H, d, J=7.2 Hz). 

20 mmm 1 5 6 4-c(2,3-^k Ho-iH— < >x>-i-f ;w^^^]-2-^^;^> 

4 1 mm<D%&*% v>x, 4- [ (2, 3-^ t h d-ih-< y^y-\-< ;v) * 
^v]-2-^^;w>if>yD/t>^^^;i/^e>^{fc^^#fe. wm 24%. 
M& 79-80 *c y y d t:;n-T;i-A>^ -9- >^ ^^gs) . 

25 'HNMR (CDC1,) 6 2.14-2.25 (1H, m), 2.32 (3H, i), 2.50-2.66 (3H, m), 
2.86-2. 97 (3H, m), 3.09-3.19 (1H, m), 5.73 (1H, dd, J=4.5Hz, 6.6 Hz), 
6.79-6. 82 (2H, m), 7.09 (1H, d, J=7.9Hz), 7. 21-7. 31 (3H, m), 7.42 (1H, 
d, J=7.2 Hz). 
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nmmi 5 7 A-[tt-(2-7x-)\sJLh*i/)7x.-M*h*i/)'<yVy7u 

£$m<DJ5&*m*x* i-MYu^y^y^yfunym.^)vt 

5 

'H NMR (CDClj) 62.59 (2H, t, J=7.1Hz), 2.89 (2H, t, J=7.5 Hz), 3.09 
(2H, t, J=7.1 Hz), 3.66 (3H, s), 4.18 (2H, t, J=7. 1 Hz), 4.99 (2H, s), 
6.83-6.91 (3H, m), 6.97-6. 99 (2H, m), 7.10 (2H, d, J=8.6 Hz), 7.21- 
7.35 (6H, m). 

10 $J&m 5 8 4-[[3-(2-7xx;i/Xb^>')7xx;W^b^'>]^>if>7 , D 
##«4tP9»0^J*MViT, 4-[[3-(2-7xX;PXb*~»7xXJ|/]* 

79-80 -c (smx^ji/— M^>fr£>m§ii)o 

15 'H NMR (CDCI3) 52.64 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0 Hz), 3.09 

(2H, t, J=7.1 Hz), 4.18 (2H, t, J=7. 1 Hz), 5.00 (2H, s), 6.83-6.92 (3H, 

m), 6.97-7.00 (2H, m), 7.12 (2H, d, J=8.6 Hz), 7.21-7.35 (6H, m) 0 

5 9 4- [[2, 3-~7k F D-5-C2-7 xx;i/X h^~»-lH-< >^>-l— T 

)V\^yi^yMy^funym^)V 

20 ®mmi tmmo^m^m^x. i-n^a^y^yifyfu^ym^jvt 

2, 3-i^t HP-5-(2-7xx;i/X h^v-)-lH--T >^>-i-^---;i/^e.^^b'&ti 
W 65%. 

l H NMR (CDC1,) 6 2. 16-2.26 (1H, m), 2.46-2. 64 (3H, m), 2.78-2.93 (3H, 
25 m), 3.05-3.15 (3H, m), 3.67 (3H, s), 4.18 (2H, t, J=6.9Hz), 5.66 (1H, 
dd, J=6.5Hz, 3.6 Hz), 6.72-6.84 (2H, m), 6.95 (2H,- d, J=8.6Hz), 7.12 
(2H, d, J=8.6Hz), 7.20-7.35 (6H, m). 

6 0 4-r[2,3-^kHO-5-(2-7xx;i/Xb+"»-lH-'T>x>-l-r 
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4 t m&<D%&&% Vi T> 4- [ [2, 3- V k H D -5- (2-7 x XJUX h * 
JR* 52*. 

5 ka 96-97 «c (^x^;v-^\^>^e>fi^a)o 

'HNMR (CDC1,) 6 2.17-2.27 (1H, m), 2.46-2.57 (1H, m), 2.67 (2H, t, 
J=8.0Hz), 2.81-2.95 (3H, m), 3.05-3.15 (3H, m), 4.18 (2H, t, J=7. 1 
Hz), 5.66 (1H, dd, J=6.5Hz, 3.6 Hz), 6.77-6.81 (2H, m), 6.92 (2H, d, 
J=8.3Hz), 7.14 (2H, d, J=8.6Hz), 7.21-7.35 (6H, m). 

io mmrni 6 1 4-[[3-(3-7i-;^D^»7i^w^h^->]^>f^ 

£R&<D%tik*m^T, 4-bHP+'>^>if>yo/^>SI^5 1 ;i/t 
3-7z^D/V^*6«lft^ftS#&. 58X. 

15 'HNMR (CDC1,) (5 2. 05-2.15 (2H, m), 2.60 (2H, t, J=8. 1 Hz), 2.81 (2H, 
t, J=7.9Hz), 2.89 (2H, t, J=8.1Hz), 3.67 (3H, s), 3.97 (2H, t, J=6.2 
Hz), 5.00 (2H, s), 6. 82-6.92 (3H, m), 6.97-7.00 (2H, m), 7.11 (2H, d, 
J=8.6 Hz), 7.17-7.32 (6H, m). 

^1 6 2 4-[[3-(3-7x-Jl/7 , D^^^)7i^H^ b*i/]1>i£>7 
20 nn>& 

&%M4 tB*©^*ffl^Ts 4-[[3-(2-7x->7*D3it^5/)^>^W 

*+>']^>i?>^n^>*^^;i/*^««fl3^*S»fc. JR* 53*. 

MM. 97-98 «C (S^X^J^-^l^fr ZUtisSk) . 
'HNMR (CDC1,) 5 2.06-2.15 (2H, n), 2.65 (2H, t, J=8.0 Hz), 2.81 (2H, 
25 t, J=8.0Hz), 2.90 (2H, t, J=7.0Hz), 3.97 (2H, t, J=6.3Hz), 5.00 (2H, 
s), 6. 83-6.92 (3H, m), 6.99 (2H, d, J=7.4Hz), 7.11-7.31 (8H, n). 
%MM1 6 3 4-[(2'-* h^'>-Cl,r-tf7xX;l/]-3-r;W^h^5/]^>if 
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l H NMR (CDCg 62.60 (2H, t, J=8.0 Hz), 2.89 (2H, t, J=8.0 Hz), 3.66 
5 (3H, s), 3.79 (3H, s), 6.92 (2H, d, J=8.5 Hz), 6.97-7.05 (2H, m), 7.11 
(2H, d, J=8.5Hz), 7.30-7.50 (5H, m), 7.58 (1H, s). 
m&Wl 6 4 4-[(2'-* h*^\A > -¥7*~M-S-J)l)*h*i''l'<>-V 

pmm^tmuo^^m^r, 4-[(2'-^ h^wi,i'-bf7x-;i/]-3--f 
io )v)*h*^*>v>7un>m*^)Vfr%mm\k&m&'&rc.o jr* m. 

B&jft 128-129 V mM^)^—^*^ & 

'H NMR (CDC 1 3) 6 2. 65 (2H, t, J=7.9Hz), 2.91 (2H, t, J=7.9 Hz), 3.79 
(3H, s), 5.08 (2H, s), 6.90-7.05 (4H, m), 7.13 (2H, d, J=8.6Hz), 
7. 29-7.50 (5H, m), 7.58 (1H, s). 
15 m&mi 6 5 4-[(2 , -^5 i ;W[l,l , -lf7x-;V]-3-1';i/)^ b*i/K>if> 

20 'H NMR (CDCI3) 6 2.25 (3H, s), 2.60 (2H, t, J=8.2Hz), 2.90 (2H, t, 
J=8.2Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J=8.6Hz), 7.12 
(2H, d, J=8.6 Hz), 7. 22-7. 30 (5H, m), 7.39-7.46 (3H, m). 

mmwi 6 6 4-[(2 , -^5 L ;w[i,r-e7i-;w-3--r;w^ h^r^]^>€> 

25 4 1 nw^o^m &m v>t, 4- [ (2' 3^- a.r-t^i r;n -3-^ 
;w^h^'>]^>-t?>^DA o >^^;^e»^{b^Sr#fe. jr* 52X. 

K£ 135-136 *c mwt^jv—^*? 

'H NMR (CDC1,) 6 2.25 (3H, s), 2.65 (2H, t, J=7.9Hz), 2.91 (2H, t, 
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J=7. 9 Hz), 5.09 (2H, s), 6.92 (2H, d, J=8. 5 Hz), 7.13 (2H, d, J=8. 5 
Hz), 7.23-7.31 (5H, nO, 7.39-7.45 (3H, m). 

MMmi 6 7 4-[(2-^OD-[l,l'-t*7x-;W-5-^;i/)^b^^]^>if> 
* 40%. 

'H NMR (CDC1 S ) 6 2.60 (2H, t, J=8. 1 Hz), 2.90 (2H, t, J=8. 1 Hz), 3.66 
10 (3H, s), 5.03 (2H, s), 6.89 (2H, d, J=8.5 Hz), .7.11 (2H, d, J=8.5Hz), 
7. 32-7.49 (8H, m). 

nnWl 6 8 4-[(2-^DD-[l,l'-k'7i-;i/]-5-^;|/)/b^>]^>f> 

##«4tW«o^*fflViT, 4-[(2-^an-[i,i , -b*7xn;v]-5-i';i/) 
15 ;* b * 'XK >tf >7* □ * &Mfc&® JR* 20%. 

sft^c 116-117 *o (i»x5=-;v— ^+-y->^6?mft). 

'H NMR (CDC1,) 6 2; 65 (2H, t, J=7.9 Hz), 2.91 (2H, t, 1=7.9 Hz), 5.04 
(2H, s), 6.90 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7.32-7.49 (8H, 
nO. 

20 mifomi 6 9 4-([l,l'-tf7x-;i/]-3--l';^ h*v0-2-* b*is^>1£> 

>Mx?)Vt [1, 1' -t: 7 & J -)Vfrt>&mtt> y Sr9)*ft?t. JR$s 
86%. 

25 

'H NMR (CDC1,) 51.23 (3H, t, J=7. 2 Hz), 2.56 (2H,. t, J=8. 1 Hz), 2.87 

(2H, t, J=8. 1 Hz), 3.79 (3H, s), 4.12 (2H, q, J=7. 2 Hz), 5.09 (2H, s), 

6.48-6.54 (2H, m), 7.05 (1H, d, J=8.2Hz), 7.30-7.49 (5H, m), 7.54- 
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7.66 (4H, m)„ 

mmmi i o 4-(n,i*-tf7xx;i/i-3-f ;m b^^>^f> 

71-73 <C ($MV7*Dt!Jl>X-~ t)V— s\*Dr>frt>m&&). 
'H NMR (CDC1 8 ) 62.63 (ZH, t, J=7.9 Hz), 2.88 (2H, t, J=7.9Hz), 3.79 
(3H, s), 5.09 (2H, s), 6.49-6.55 (2H, m), 7.06 (1H, d, J=8. 2 Hz), 
7.33-7.49 (5H, m), 7.55-7. 66 (4H, n). 

io mmmi i 1 4-[[3-[i>wK4-7 xx;w2-^7v*u yj*3MKi7 

3- [ [* 3MM4- 7 x x;i/-l , 3-3=T ^-JW2—r JV)7$y]^ ^ >V > * 9 

jr* 85*0 

15 

'H NMR (CDC1 8 ) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, 1=8.1 Hz), 3.07 
(3H, s), 3.66 (3H, s), 4.79 (2H, s), 5.02 (2H, s), 6.73 (1H, s), 6.88 
(2H, d, J=8.7Hz), 7.10 (2H, d, J=8.7Hz), 7.24-7.40 (7H, in), 7.85- 
7.88 (2H, m) e 

20 ^MM1 7 2 4-[[3-[[^^JK4-7xX;i/-2-^77U;0T5/]^^;H7 

0mm 4 1 mm<D-%&*m ^x, 4- [ [3- [ ^;K4-7 x ^;u-2-^t v* u 

» 7 s V ] ^ 7 x x;W ^ h * $"] ^ >M > 7* d A ;* 5 M< b 

JR2£ 65X. 

25 mti 107.0-107.5 *C (SKX^V— ^*1*>*>.&?i*Sft>. 

'H NMR (CDCI3) <52.63 (2H, t, J=7.8Hz), 2.89 (2H, t, J=7.8Hz), 3.06 

(3H, s), 4.78 (2H, s), 5.03 (2H, s), 6.72 (1H, s), 6.88 (2H, d, J=8. 6 

Hz), 7.10 (2H, d, J=8.6Hz), 7.24-7.39, (7H, n). 7.88-7.84 (2H, m). 
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1 £EM*©#j*&JBV>T, 2-* b*^-4-t Hn+'>^>i? >^D^ 

5 75X. 

'H NMR (CDC1,) 51.23 (3H, t, J=7. 1 Hz), 2.55 (2H, t, 1=8.1 Hz), 2.86 
(2H, t, J=8.1 Hz), 3.78 (3H, s), 4.12 (2H, a, J=7. 1 Hz), 5.00 (2H, s), 
6.44 (1H, dd, J=8.2Hz, 2.4 Hz), 6.49 (1H, d, J=2.4Hz), 6.95 (1H, dd, 
10 J=7.8Hz, 1.8 Hz), 6.99-7.04 (3H, m), 7.09-7.17 (3H, m), 7.30-7.34 (3H, 
m)o 

15 b 3r i/K >if > :/ n a >&x5f W&fc&m . jr* 65*. 

flk£ 77. 0-77. 5 -C (^-fV^Dlf^X-T-JV— ^*1>'>^5?ftt*). 
'H NMR (CDC1,) 62.62 (2H, t, J=8.0Hz), 2.87 (2H, t, J=8.0 Hz), 3.77 
(3H, s), 5.00 (2H, s), 6.44 (1H, dd, J=5.9Hz, 2.4 Hz), 6.50 (1H, d, 
J=2.4Hz), 6.93-7.17 (7H, m), 7.31-7.36 (3H, m). 
20 %K0!17 5 4-([l,l'-fc*7xX;i/]-3-<;V*h*v0-2-^DD^>i?>7 

[i , i ' - tf 7 x x;w -3-^ * j -Afr t>mmfc£;tfo* jr* 

85%. 
25 Jfttt. 

'H NMR (CDC1,) <52.62 (2H, t, J=8.0Hz), 3.00 (2H, t, J=8.0Hz), 3.68 
.(3H, s), 5.09 (2H, s), 6.84 (1H, dd, J=8.5 Hz, 2.6 Hz), 7.02 (1H, d, 
J=2.6Hz), 7.16 (1H, d, J=8.5 Hz), 7.33-7.49 (5H, m), 7.55-7.64 (4H, 
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mmmi 7 6 4-([i,r-t , 7x-jw-3-f;Mh^>')-2^pn^>t*>/ 
tt£ 84.0-84.5 t (i?-<v"/nt:;vx-x;^- / \^>^e>s^). 

'HNMR (CDC1 3 ) (5 2. 67 (2H, t, J=7.8Hz), 3.01 (2H, t, J=7.8Hz), 5.09 
(2H, s), 6.80-6.86 (1H, m), 7.03 (1H, d, J=2.1 Hz), 7.17 (1H, d, J=8.5 
Hz), 7.36-7.46 (5H, m), 7.55-7.64 (4H, m) 0 

io mmmi 1 7 4-[[2' -a-^^;pxh^»-[i,r -if? xn;w-3--f ;w *b 

15 'HNMR (CDCls) a 1. 22-1. 28 (6H, m), 2.60 (2H, t, 1=8.1 Hz), 2.89 (2H, 
t, 1=8.1 Hz), 3.60 (3H, s), 4.40-4.48 (1H, m), 5.07 (2H, s), 6.92 (2H, 
d, J=8.6Hz), 6.97-7.03 (2H, m), 7.11 (2H, d, J=8.6Hz), 7.26-7.43 (4H, 
m), 7.51 (1H, d, J=7.2Hz), 7.64 (1H, s). 

mmmi 7 8 4-[[2 , -(i-^5 i ;vxh^v').-ci,i'-e7x~;n-3-<;i/]/ h 

20 *is~]^>M>7un>m. 

##0H tnnoii&ttm^T, i-[[r-a-*^)vx. h**/)-[i, r -tf ?x 
$ 49%, 

m& 111. 0-111. 5 x: mm^)v— A*it>^e>m£ii)o 

25 'HNMR (CDClj) 51.23 (6H, d, J=6.0Hz), 2.65 (2H, t, J=8. 1 Hz), 2.91 
(2H, t, J=8.1 Hz), 4.40-4.48 (1H, m), 5.08 (2H, s), 6.91-7.04 (4H, m), 
7.13 (2H, d, J=8.6 Hz), 7.25-7.43 (4H, m), 7.51 (1H, dt, J=7. 1 Hz, 1.7 
Hz), 7.64 (1H, s)» 
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mmmi i 9 4-[[2 , -(hU7;w*p>5 t ;w-[i.i , -if7xn;w-3--f;w^ 

JR* 75X. 

5 Ifitfc. 

l H NMR (CDC1,) 6 2.60 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.66 
(3H, s), 5.08 (2H, s), 6.90 (2H, d, J=8.6Hz), 7.11 (2H, d, J=8. 6 Hz), 
7. 27-7.59 (7H, m), 7.75 (1H, d, J=7.6 Hz). 

%nm\ 8 o 4-[[2'-(hU7;^P^^;0-[i,i'-tf7x-;w-3-r;i/]/ 
jr* m. 

143-144 "C (I»X^;W\+U->^6I9«I*). 
15 l H NMR (CDC1,) 62.65 (2H, t, J=8.0 Hz), 2.90 (2H, t, J=8.0Hz), 5.08 
(2H, s), 6.91 (2H, d, J=8.6Hz), 7.13 (2H, d, J=8.6Hz), 7. 26-7.58 (7H, 
n), 7.75 (1H, d, J=7.6 Hz). 

MMMl 8 l 4-[(2 , -x5 1 ;V-Ci,i , -lf7x-;W-3-f;i/)^ h*^M>lf> 
20 ^jsm 2 tmu<v%&*mteT. 2-x^;P7xx;p#n>a#>5aaw&& 

JR* 80X. 

'HMffi (CDCl,) 61.08 (3H, t, J=7.5Hz), 2.53-2. 62 (4H, m), 2.89 (2H, 
t, J=8.0Hz), 3.66 (3H, s), 5.08 (2H, s), 6.91 (2H, d, J =8. 5 Hz), 7.11 
25 (2H, d, J=8.5Hz), 7.21-7.31 (5H, m), 7. 37-7.42 (3H, m). 

nnmi 8 2 4-[(2 , -x^-a,i , -k*7x-;n-3-f;i/)>h^y]^>f> 

#%«4iH«0^*ffl^T, 4-[(2'-X^;l^[l,r-lf7xX;W-3-f 
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)\>)*y*^^>v>yun>m*?)Vfrb&m\b&m*ntz.o jr* six. 
m& i32.o-i32.5 'c mnx?)v-'\*D->frp>m&&)o 

'HNMR (CDClj) 51.07 (3H, t, J=7. 5 Hz), 2.57 (2H, q, J=7.5 Hz), 2.65 
(2H, t, J=7.9Hz), 2.90 (2H, t, J=7.9Hz), 5.09 (2H, s), 6.91 (2H, d, 
5 J=8.6Hz), 7.12 (2H, d, J=8.6 Hz), 7.18-7.32 (5H, m), 7.37-7.45 (3H, 
in). 

nmmi 8 3 4-[(2' , 3* -^^^-a, r - t*7 ^ b^>i^ 
10 i£G®*mc B w 93X0 

'H NMR (CDClg) 52.13 (3H, s), 2.34 (3H, s), 2.60 (2H, t, J=8.0 Hz), 

2.89 (2H, t, J=8.0 Hz), 3.66 (3H, s), 5.08 (2H, s), 6. 90-6.92 (2H, i), 
7.09-7.16 (5H,.m), 7.25-7.26 (1H, m), 7.36-7.42 (3H, m). 

15 nmmi 8 4 4-[(2 , ,3 , -^5 i ;v-[i,r-if7xn;v]-3-r;w^h^>]^ 

###|4 tmU<DJi&*%^T, 4-[(2' , 3*-5>;WW[l» l'-k'7x-;i/]- 

146-147 "C <gmx?)\r^*V>ftP>BM). 
20 'HNMR (CDC 1 3 ) 62.13 (3H, s), 2.33 (3H, s), 2.65 (2H, t, J=8.0Hz), 

2.90 (2H, t, J=8.0 Hz),, 5.08 (2H, s), 6.90-6. 93 (2H, m), 7.09-7.16 (5H, 
m), 7.24-7.27 (1H, m), 7.36-7.42 (3H, n). 

mt&Wl 8 5 4-[[4-[[(4-7x-;P-2-5 1 7yU;W^Dt!;i/T^/]^5 1 ;W 

4- [ [ (4-7 x - ;W2-^7 7 V ;W 7 □ tf )V7 5 7 ] ;* ^ >if > ;* * / 
*6MMk^4if*#fc. *K# 90S. 
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l H NMR (CDC1,) (50.93 (3H, t, J=7.4Hz), 1.65-1. 75 (2H, m), 2.59 (2H, 
t, J=8.0Hz), 2.89 (2H, t, J=8.0 Hz), 3.40 (2H, t, J=7.7Hz), 3.66 (3H, 
s), 4.79 (2H, s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, 1=8.6 Hz), 
7.11 (2H, d, J=8.6Hz), 7.24-7.28 (1H, m), 7.34-7.40 (6H, i), 7.84- 
5 7.87 (2H, m). 

&%M4 tffim<Djj&*m^T, 4-[[4-[[(4-7x-;i/-2-^7y*U;07*D 

10 smzmzo iR* 5o* 0 

m& 110-111 *c (Mm^)v—^^>ii^nms,)o 

'H NMR (CDC1,) (5 0. 93 (3H, t, J=7.4 Hz), 1. 65-1.77 (2H, m), 2.64 (2H, 
t, J=7.3Hz), 2.90 (2H, t, J=7.3Hz), 3.40 (2H, t, J=9.2Hz), 4.79 (2H, 
s), 5.01 (2H, s), 6.70 (1H, s), 6.89 (2H, d, J=8.4 Hz), 7.12 (2H, d, . 
15 J=8.4Hz), 7. 24-7.37 (7H, m), 7.84-7.87 (2H, m). 

rnrnm 1 8 7 i-m-mi-y ^~)\,-i-97Vv m^^ztm? 

20 JR^ 30%. 

mo 

l E NMR (CDCl,) <5 2.59 (2H, t, J=8. 1 Hz), 2. 89 (2H, t, J=8.1 Hz), 3.66 
<3H, s), 4.52 (2H, s), 5. 01 (2H, s), 6.88 (2H, d, J=8.6Hz), 7.11 (2H, 
d, J=8.6Hz), 7.31-7.46 (8H, m), 7.89-7.92 (2H, m). 
25 1 8 8 4-[[4-[[(4-7x-;P-2-^7\/U;l/)^]^5 L ;W7x-;H^ 

h^v-]^>^>7 p PA>SI 
#^4t(S|i©^§i^T, 4-[[4-[[(4-7x~;W2-^7l/U;P)3^] 
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JR* 38« e 

156. 0-156. 5 V (fh7kFQ77>-A^>*^«Si). 
'HNMR (DMS0-d 5 ) (5 2. 38 (2H, t, J=7.7Hz), 2.72 (2H, t, J=7. 7 Hz), 
4.56 (2fl, s), 5.02 (2H, s), 6.87 (2H, d, J=8.5 Hz), 7.11 (2H, d, J=8.5 
5 Hz), 7.33-7.49 (7H, m), 7.94 (2H, d, 1=7.3 Hz), 8.02 (1H, s). 

£MW1 8 9 4-[[3-(l-t7fJW7x--lH/ b+^^if^D/OM* 

ntco urn 93%» 

io iftfc. 

'HNMR (CDC1,) (52.60 (2H, t, J=8. 0 Hz), 2. 90 (2H, t, 1=8.0 Hz), 3.66 
(3H, s), 5.14 (2H, s), 6.95 (2H, t, J=8.6 Hz), 7.13 (2H, t, J=8.6 Hz), 
7.43-7.54 (4H, m), 7.68 (1H, dt, J=7.5 Hz, 1.5 Hz), 7.75 (1H, dd, 
1=8. 5 Hz, 1.8 Hz), 7.78 (1H, m), 7.85-7.93 (3H, m), 8.05 (1H, m)o 

15 v unmi 9 o 4-[[3-a-t7f;v)7x-;n^ ^^->]^>^f>ya;1>i! 

##fl)4 tm%t<D-%&&%^X, 4-[[3-(l-t7^V)7x^JH^f^v']^ 

>v>zfuK>M*^)Vfrt>&mit&y)*%fc. jr# 93« 0 
IB/ft 134-135 *C 0»Kx^;w-^+-9->^&S3Ba). 
'HNMR (CDC1,) 6 2.65 (2H, t, J=8.0 Hz), 2.91 (2H, t, J=8.0Hz), 5.13 
20 (2H, s), 6.95 (2H, t, 1=8.6 Hz), 7.14 (2H, t, J=8.6Hz), 7.42-7.54 (4H, 
m), 7.66-7.78 (3H, m), 7.84-7.93 (3H, m), 8.05 (1H, m). 
$mmi 9 1 4-[[2 , -(l^^Xf;W-[l,r-k*7x^W-3-<JW/h^ 

25 JR* 12Xo 

'HNMR (CDCl s ) 61.13 (6H, d, J=6.9Hz), 2.59 (2H, t, J=7.4 Hz), 2.89 
(2H, t, J=7.4Hz), 2.97-3.06 (1H, m), 3.66 (3H, s), 5.09 (2H, s), 
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6.89-6.92 (2H, m), 7.10-7.26 (5H, m), 7.35-7.42 (5H, l). 

y^y-vyyunym. 

&mw 4 1 mmojamttm v>t, 4- [ [2* - a-* ^;wx^;w - a , r - e 7 x x 

27*. 

iSft^c 120-121 "c (^x^;i/x-f-;p-A^>^s?l«fS). 

'HNMR (CDC1,) 51.13 (6H, d, J=6.9 Hz), 2.65 (2H, t, J=8.0 Hz), 2.91 
(2H, t, J=8.0Hz), 2.97-3.06 (1H, m), 5.09 (2H, s), 6.91 (2H, d, J=8.6 
10 Hz), 7.11-7.26 (5H, m), 7.31-7.45 (5H, m). 

^mMl9 3 -4-[[4-[[^^;K5-^^;i/-4-7xx;V-2-^TyU;WT^/] 

/f;W7x-;w^ h^y^y-^yyuAym^^ 

tmn®ij&%m^T, i-^u^y^y^yyunym^^t 

4- [ (5-* ^)V-4-7 x x;v-2-^T 7U^)75 5VW 
15 ;-jW»6Hft^li*#ft, 86%. 

'HNMR (CDC1 S ) 5 2.42 (3H, s), 2.59 (2H, t, J=8.0 Hz), 2.89 (2H, t, 
J=8.0Hz), 3.02 (3H, s), 3.66 (3H, s), 4.69 (2H, s), 5.02 (2H, s), 
6.89 (2H, d, J=8.6 Hz), 7.11 (2H, d, J=8.6 Hz), 7.25-7.41 (7H, m), 
20 7.63-7.66 (2H, m). 

4 1 mmo^m^m v>x> 4- [ [4- [ i* (5-^ 9-jv-i-y x-;h- 

^T > /u;WT5/]^^JW7xx;w^h^s/]^>if>^D/i>^5 i ;i/^ 

25 £^Sft£%£f#£o JR¥ 52*. 

MA 113-114 Cgm&Ar-^ttyfrttMS). 

'HNMR (CDC1,) 5 2.41 (3H, s), 2.63 (2H, t, J=7.9Hz), 2.89 (2H, t, 

J=7.9Hz), 3.02 (3H, s), 4.68 (2H,- s), 5.01 (2H, s), 6.89 (2H, d, 
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J=8.6Hz), 7.12 (2H, d, J=8. 6 Hz), 7.25-7.41 (7H, m), 7. 63-7.66 (2H, 

yMy-Junym^v 

5 N-*3MKrnU> (57 mg, 0.53 mmol) £ N.N-^^fWATS H (5 
mL) Sk&TT 60X tKHH^HJ^A (21 mg, 0.53 mmol) fcifl*. 

tc 30 frmmwvrc& 4-[[4-(^nt^^W7i^]^h+'>] 

^yVyJunyW^fr (0. 15 g, 0.41 mmol) SritlAfco %.jfom%MU , v 

^^>=18:l)^mbv^^t» (74mg> JR* 45S) *n&n*tVT 

»H NMR (CDCls) 6 2.59 (2H, t, J=8. 1 Hz), 2.89 (2H, t, J=8. 1 Hz), 3.02 
(3H, s), 3.66 (3H, s), 4.54 (2H, s), 5.00 (2H, s), 6. 69-6. 76 (2H, m), 
15 6.89 (2H, d, J=8.6 Hz), 7. 11 (2H, d, J=8.6Hz), 7.20-7.26 (5H, m), 
7.37 (2H, d, J=8.1 Hz)» 

mmmi 9 6 4-cc4-cu5 i ;P7x^ju7^/)^^]>'xn;i/]^ b^>]^ 

y^y^unym 

4 tmU<D%&*%^T, 4-[[4-[(*^;i/7x~;KT 5 /) ;WM V 

20 ^M^h^^^y^y^n^ym^m^mmit^^nrco urn 45*. 

M& 122-124 "C (»iX^KA^1f>^5||iii). 
'H NMR (CDC1 S ) 5 2.65 (2H, t, J=8.0Hz), 2.90 (2H, t, J=8.0Hz), 3.01 
(3H, s), 4.53 (2H, s), 5.00 (2H, s), 6.69-6. 76 (3H, ffl), 6.90 (2H, d, 
J=8.6Hz), 7.12 (2H, d, J=8.6Hz), 7.18-7.26 (4H, m), 7.37 (2H, d, 
25 J=8.1Hz). 

mmm 197 4- [ [3* - ( t h □ * y ^ f-M -n.r-tf^x =.m -3--r ;w * h 
^yKyityfunym.*^ 

4- [ (3* 5 )V- [1 , 1' - tf 7 x - )V\ -3-<f ;w ;* h * -xl ^ > 7 P/t 
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(0.80 g, 2.1 mmol) <D*$S-)V (5 mL) cfccfctfx by\i h*D75> 
(2 mL) **fl:*^#^hU9A (81 mg, 2.1 mmol) £;&n 

®£<fcl£*ftT'e 30 ^Mlt^bfc. 0.2 ««tttR (11 mL) 

5 0. 80 g (M*m £t#fco 

l H NMR (CDC1,) <51.81 (1H, br s), 2.60 (2H, t, J=7. 5 Hz), 2.90 (2H, t, 
J=7.5Hz), 3.66 (3H, s), 4.77 (2H, d, J=4.6Hz), 5.10 (2H, s), 6.92 
(2H, d, J=8.5 Hz), 7.12 (2H, d, J=8.5Hz), 7.34-7.48 (4H, m), 7.52- 
10 7.66 (4H, m). . 

mmmi 9 8 HEs'-ct i*u*$s*?n,)-UA'-\Z7x.-M-z-4)V}*h 

&%M4 tm&(D%m*m^T, 4-[[3'-(t KD=^>^3M0-[l,l'-t:7x 
15 $ 88%. 

Rkjft 99-100 "C (»»X^;l^\^>d>t>^3fi|ft) 0 
'H NMR (CDC1,) 5 2.64 (2H, t, J=7. 6 Hz), 2.90 (2H, t, J=7. 6 Hz), 4.76 
(2H, s), 5.10 (2H, s), 6.92 (2H, d, J=8.5 Hz), 7.13 (2H, d, J=8.5Hz), 
7.33-7.47 (4H, m), 7.51-7:58 (3H, m), 7.64 (IH, s). 

&zmitm&<D%m&m*T* 4-[[3 , -(tHn^>/5 t ;w-[i,r-if7x 
-;w-3--r;w^ h^^^>if>^u;^>m^jit 2, b-kqu 

^6»4-[[3 , -[(2, 5-S?**y-l-KDiJ5;-;W^^jW-[l f r-lf7xn;W-3- 

jy&zm viT, 4-[[3' -[(2, 5-^^v-i-tr.D y ^^;w-[i, r -tf 7 
4-[[3*-(tHD^>'^^;W-Ci,i , -if7x-;w-3-f;w^h^->3^>-if>y 
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MM. 185-188 *C (BHtX^^SSIIf*). 

l H NMR (DMSO-dj) 6 2.41-2.51 (6H, m), 2.75 (2H, t, J=7.5Hz), 4.34 (2H, 
d, J=5.8 Hz), 5.14 (2H, s), 6.94 (2H, d, J=8.5 Hz), 7.14 (2H, d, J=8.5 
5 Hz), 7.26 (1H, d, 1=7.5 Hz), 7.38-7.62 (6H, m), 7.72 (1H, s), 8.41 (1H, 
t, J=5.8 Hz), 12.06 (2H, br s). 

mMM2 o o 3'-[[4-[2-(* x^] 7z y ^i/] 

[i , r - 1* 7 x -3-# >m 
4-[(3' -*;v^jv-[i,i'-tf7x-;i/]-3-r;i/)^ h^e/]^>if>^nn>^ 

10 *?)V (0.48 gs 1.3 imol) Orh7kHD77> (5 mL) £J;tf7.k (2 mL) 
®m\ZX)Vy 7$>& (0.15 g> 1.3 mmol) fcjn;^ £ & iCM&ili^- HJ ^ 
A (0.17 g, 1.5 mmol) 0.5 mL) i#&£itl;tfc. JB£40*£»*T! 15 B# 
M^LfcfttokSJD*.* ftBftx^l/TttHJbfc. JfttfHfc*;Jcife'bfc&» MJBE 
Mb, 0.50 g <&Wm Sfcfc. 

15 ft£ 180-185 *c (ff»x^;v--^^>*^iifta). 

»HNMR (CDC1 S ) 3 2.60 C2H, t, J=7.5Hz), 2.90 (2H, t, J=7.5Hz), 3.66 
(3H, s), 5.10 (2H, s), 6.93 (2H, d, J=8.5 Hz), 7.12 (2H, d, J=8. 5 Hz), 
7.42-7. 54 (3H, m), 7.59 (1H, d, J=7.0Hz), 7.69 (1H, s), 7.79 (1H, d, 
J=7.8Hz), 8.04 (1H, d, 1=7.8 Hz), 8.32 (1H, s). 

20 nmm2 o 1 3'-[C4-(2-*;w^^x^;w7x/^$/]^^;w-ci,i'-if7 

7z;+x]^ j-m -ii , l ' - if 7 x x;w -3-* >&fr £ $tmfc&to s#feo 

JR* 75So 

25 m& 178-181 *c (Bnx^)v—^i)->pf,nm^)» 

'H NMR (DMS0-d 6 ) 5 2.50 (2H, t, J=7. 7 Hz), 2.75 (2H, t, J=7.7 Hz), 
5.17 (2H, s), 6.95 (2H, d, J=8. 5 Hz), 7.14 (2H, d, J=8.5Hz), 7.46- 
7.54 (2H, m), 7.58-7.68 (2H, m), 7.77 (1H, s>, 7.92-8.00 (2H, m), 8.20 
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(1H, s), 12.63 (2H, br s). 

MMm 0 2 GPR4 0 7^NM^GPR4 0 7>*:i-X h©X# 

( 1 ) »»rt*;w>»> A*a3Eft:&it«i: bfcGP r 4 0 7zf~x hfc £tfG 

GPR4 0 7^:i7>h£J;tfGPR4 0 7>*:*~X b©#3t£fr'5fca&© 
*SKJ£-r*«:»C> **M!©fc***J§V*T, 7yt-<ISRilLfc. 

#%^lTfSL/fckhGPR4 OHS^^^-§ffiUT|^CD^T 
#§!lUfcfchGPR4 0£S&^3it£CHOifflB&& (CHO-hGPR4 0 
10 No. 104) *3xlO««l/100jJil©»IS«t^'Sn-5«J;5lcWRU 
Black walled 96 -we 11 plate (Costar) I: 

irtfcfcD ioo/i ir^^aa» co,#*sfcT-»M&*i,fc. mmm 

frSsV&mmvW&FL I PR (Mo lecular Device) II 

15 F 1 UO-3AM (DO J IN) 5 0*tg£2 1 u 1 DMSO (DOJ I 
N) fc»#U $£>k:#*©2 0%^;VP>IH (Mo lecular Pro 
bes) 1 0 5/x 104#iBilai*£^iraU7U 0. 6ml©7 

^^77- [HBSS (Invitrogen) C1M HE PES 
(pH7. 4) (DOJ IN) 12 OmlSsftlU 70^*5/ F (S i gm 

20 a)710mg£lN NaOH 5m WZ^M^ *>£±fe©HB S S/H. 
EPESjS«5mimS^b»l 0ml Sr^inbWfiT*. ] KJD*, 

^fi**»migLfe. ms^-i*©*****, &t>\znft&*mm* 
i ft&ft vioovi r-ofrmts co 2 mmmzx 37^1 &MJ&iiu 

t**©««k::jw?u ?u-h\zft&v?t. 7>?3=.xhmmm\zi2u 

P3NCFL I PRCtyMfc. &±©8Mfi*£j8Lfctk FL I PRfCT#2g 



WO 2004/041266 



PCT/JP2003/014139 



270 

£0, Ec so te£gmufc. 

(2) FL I PRTy-fe'f ©Jg*^&T=f-^h«*t*aK'r*a3P 
7=f-^h«tt*aW1-*fc»©*tt*Wb'&«tt> ^»*©«flW«l OmM 

10 <hft5«k5}lDMSO (Wako) T?WRU afe«ffc±fi©7*;t-fny7 

©#&T, ##09 1 Tf f£§3 l/£ fc h G P R 4 0 (AT 
©^ftTf^R U& fc f G P R 4 0 iirfc C H OttlJ&R (CHO-hGP 

R40 No. 1 0 4) > kbt**5>Hlg^#^^*-&mvTg 

15 #^»©^ft^«bfct ht^^S>HlS*#&»aS«fcCHO«|&«t 
(CHO-H1) , ^il^Mo c k©CHO*ffl^&fc^-S£)&§B&3 O^fc 
L<tt4 0#tl©&ft^fc&*£kfc. 30/iM r-'J/^i 

©CHO-hGPR4 0fc*t*r*m#!iK&l OOXtl/fcit©fl»fiSff 
tBU ^-©fii^CHO-hGPR4 0^U5 0«bb<ttl 0 0%£U:T?&D> 

20 AokM:7^$>Hl§^J;^Moc k0CHOtti®«^2 5% 
«TS*£-rttfc#fc£tt*fc hGPR4 0#^fi57rf-^ h&fctiUfc. 

Mfl 1 

( i ) $%0g i mzfttcike?®) i o . o g 

25 (2) ¥L«f 6 0. 0 g 

(3) 3 5. 0 g 

(4) -fef^> 3. O g 

(5) Xt7'J>SSt^->W 2.0g 
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nmrnixn^nrd^^i o. o gta»6 o. o s&£&n->z?-<? 

3 5.0g©a^**l 0SS%if7^>7fc^3 OmL (ify^>tbT3. 
Og) lm*y*/*<DBttVTm&fcls1t&. 4 0tn?ftj*L?| 

( i ) ^igfli i T#sn^{b-&#j i o . o g 

10 (2) ?L» 70.0g 

(3) n-y^z-^ 5 o. Og 

(4) rJ^&x>:/> 7. Og 

(5) ^fTU^nm 3.0g 

£»m*T!#&ftfcfltetol 0. OgtXr7'J>t7W?A3.0 g£ 
15 Pl^5 i >^><7)7K^7 0mL VX 7 . 0 g) TflBfcfc 

3£®U A«F 7 0. 0 g££tf:3->X*-^5 0. 0 gii^tt 
a8^**JBE«|LTl 0 0 0£|<Z)&3!|£#fc o 

mmm 1 fc h p r a o tc^-rsiigteKos^ft©flis 
20 cho-k i mmm, mzmwmm*) 1 o % dnvi 

t r ogen) ££tr/\AF- 1 2#* ( I n v i trogen) £JBV*T» 
b^>X^x^^ 3 >^ff"5MBfCl 0 cm 2 &£:04. 5x10 s 

M©aBi!a*jt#, s%co 2 mm\zmmztitzco 2 mmmzT3 7-cti 5 

RfMEU:#aiU;fc. h7>77x^>'3>ttL i p o f e c t ami n e|(i 
25 (Invitrogen) ftfflU, tt*Ktt®£&£ipi;Ta^*fi t>fc. « 

«gfc6-we 1 \7u-b*&mr&m&^ urnzsizn^it. **$\ 

1. 5ml*^a.-^*2*ffljtU -£tt-enjCOpt i-MEM-I«i 
(Invitrogen) tl00#l #&L£. $t\Z, fr*<D?*-7\z& 
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fcl/ig, btfrJj\zL i p o f e c t ami n eft$$6 u \% 

wk. mm*m&v. 2o^Ksatte:#«bfc. comm\zop t i -mem 

- I 8 0 0 1 JoA-fch 9 >X7x*$/ a *5*U»0 
pt i -MEM- I^JftSfflViTifc?SH/feCHO-Kl«telC»Jn^ C0 2 

5 **»fcT 6 nmimiyft. ®m&®nm*> pbs (mvitrog.e 

n) &JBVvrU>XLfc&, 0. 05% b U :/$/> • EDTAfctt ( I n v 
itrogen) SfflHTiWU 3ti&HfPfcTHiKLfc. #&nfc«BIS©«: 

Black walled 96 -we 11 plate (Cos tar) I: 

io lTta&fco 2 o o m i -roftmt* co 2 %mmzT-mmmi>tco ±&h? 

>X 7 x if is a >»frfcT-jlttlCS»#ft»a bfc C H O - K 1 *ffl&fc:#S 

(Molecular Device) &JBV>T«H£b;fc. FL I PR \ZXffl 

15 *WI&fcm3feft*F 1 UO-3AM (DO J IN) ^JpfSfcfe, »SV>ttF 

figU^o HBSS (Invitrogen) lOOOmlfclM HEPES 
(pH7. 4) (DO J IN) 2 0ml£iD*fc»* (OT> HBSS/HE 
. PESlt) I:, ^O^yF (Sigma) 710mg$lN N a OH 
20 5ml fc*»«*6teHBSS/HEPES»tt5ml *JD^fi^bfc»«l 
OmlSSfebnU uO^M72/t-<M!y7 7-il/fe. Wluo-3A 
M 5 0ng%2 1 til DMSO (DO J IN) fc»#U ££>t;:^fi<Z)2 
0 #?>D>i& (Molecular Probes) SiWAfi^ft, 10 5 
# l©^BJfoi**S&iObfcl 0. 6ml ©Tyir^A'y^z-KliDA, £ft 
25 &%®m*mMVTc* h?>*:7x^3>&3&»b&CH0-KllBIJfS© 

e-&icm3te*»«*iA»fcD i o ou iTo&mt* co 2 
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c h o - k i mm * ww- > tow* r v n ? 7 7 - £ 
l 1 PR\zT^mum^>^)vwin^(ommm)v^Amm(Dmh^m^ 

tco ^<D*fc&> 7 7^'>>H (farnesoic acid), 5.8. 
5 11-eicosatriynoic acid, 5. 8. 11. 14-ei 
cosatetraynoic acid, W >!£ (oleic a c i 
d) , U/-;UM (1 inoleic acid), VSU>m (1 i no I 
e n i c acid), 77^F>K (arachidonic acid), 
l<ni)-^l>8l (eicosapentaenoic acid, E 

10 P A) , X-f DlH 5 x>8t (e-icosadienoic acid) , 

UX>i (eicosatrienoic acid) > HnU-A^riJ- 
I>l (docosahexaenoic acid, DHA)., 
Ux>$ (docosatrienoic acid), 7FW>$ (ad r 
enic acid) , 7^'J>» (lauric acid) ^10" 5 

15 M~l 0-*MMz.tct%\Z, GPR4 0^#£f£glT£CHO-K liM 

20 MWiM 2 

(1) iwjia^cfcu^* 

NIH-3T3*«fctfBl 0 4«JBfctA.TCC#5J*AUfc. ^7J*W/3 
ifflli&flfcM I N 6 ttXHt (Jan-ichi Miyazaki et al. Endocrinology, Vol.127, 
, No.l, P126-132) ftWL<D%(D&tizmVt£o ^MtKOiSUkU 1 0 % F C S 
25 trDMEMlgift (Invi t rogent) T^3>7;i/X>hl:^5$T? 

(2) RNAOitii^i^cDNA^ 
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*?07s<D&M$M&%:®V o 1 yA + RNA (#0>x»/#tt) l*ig*£>7 
>^y7-f?-*l^«?abfc. 3»<EW*Supe rScrip 
t I I (GIBCO BRLft) fcttJSU SS#©^Dh3-;VfcbfcA«oT 
JRJ6£i§\ X*7-;i4fclftUTTE 1 0 0 M 

5 ' 7W©iM®cDNAH MSTryps in-EDTATl» 
fflB&Sc&aHfcU&fc, RNe a sy mini KIT (Q I AGENft) <D 
7=a7^fcftoTtota'l RNA*j*tMII«Ufc. $ffiU£RNA 1 
jug ^Superscript II (Inv i t rogenft) 
7;MC : fcT7>yA£fflV>Tf i r s t strand cDNA^M 

10 X^y-;Pttl^bTTE 1 0 u 1 fcigffiLfc. 
(3) TaqMan^fflVifcJt* 

gi^cDNA (5ng RNAffl^) ^J:l»i*6*cDNA (2 5 
ng RNAffiS) fc#U Jgffigftfflt&T a q M a n (®$) Univer 
sal PCR Master Mix (7^7^ H/Mt*>XfAX^t^ 
15 , GPR4 0&£bfflTaqMan (Mm) Probe Kit 

mm-. ii~i6, 7??^ \ t n4*isx?2*xv*n>$&&ft) §ev^ 

1 Sit l©£ffr^«fcWI^EJfcSfTofc. #^7-TT-, ^n«-^0l 
*f|fttt?ia7M!:«ofc. 
TaqMan (ft*) PCRU AB I PR I SM (Mm) 7 9 0 0HT 

l!ffllfcii»TaqMan (i^) Universal PCR Ma 
s t e r Mix (775^ hVU^">7^AX^^^>^^) 

Mm&fc®<DfemW>TaciManfiffi}*. 7 9 0 0HT SDS77btfx 
25 7 (77^ P/Htv'XfAX^t/^jllc^a) £/B^Tfxofc. 3 k!- 
#©gHJK/fiV*&&»l8tt. It^^g^tr^KW^cDNA ErJt 

(thGPR40) tfdJPlasmid DNA (V?7 GPR40)£ 
/B^&l 0 7 nt:-/we 1 1*5 1 0 2 nbf-/we 1 1 *T?CD^6^tC 
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3 ^x-< >x 'j;-tm i n 6 mmz&tfzmMmiftWiQ^ >x u 

MIN6|fflJfttt#fcBft3&«HVi|BD 1 5XFCS (Trace Scien 
t i f i c Ltd.), 5 5 2-^;^^hx^/-;K 1 OOU/m 
1 ^>ij>, cfccktfl 0 0 /ig/ml X hl^hT-f ->>£-g-tfDMEM 
7, Invitrogen) £/BV>Tifc3IL-fc. 9 6^7x;i/^l/ 
10 -h(Cl^x;^Dl0 5 iHOMin6iJ|fl^^ 5 %CO a *£fcilS$ 
ft£C0 2 #*»K:T3 7"CT3 Bfifl#*Lfc. 1 0 * F C S (T r a 

ce Scientific Ltd.), 5. 5mM tf)VX-X, 10OU/ 
mK-'>'JX ^10 0/ig/ml Xhl^h^^fc^tfRPM 
1 1 64 0 (^n-X^, Invitrogen) l:^iU&C24l$ 
15 msmbfc. #tt*ft§|fcJ;Olfc*L&*, 10%FCS (Trace Sc 
ientific Ltd.), 1 ImM £Ol/3-x, 1 0 OU/mK-i/ 
U>, fcitf 1 0 0 p. g/m 1 X hl't/bT'f i/>£«£tPRPM I 16 4 0 
WVu—ttls, Invitrogen) HfttilVfcMmffimm-^Jkmy 
)17$> (BSA) (4:1, ^;Ht) £*iOU 5%C0 2 »£fcH 

20 S£ttfcC0 2 iS£ggK:T3 7t:T9 O^W (££«6 0#M) 

»S«©96!>x^|/-htl 5 0 0 rpm, 5#BfJ3frfrL£&, #£±flf 

RIA->X5\k (77>'tA7 7^^7) £$^5^^ 7?t^ft 
(R I A) fcT«!l£L£. /^;1/$5 1 >SI (Palmitic a c 

25 id), r-VJV>Wi (r-linolenic acid) W 
>m (o 1 e i c acid) &£©i£«!l8lft!l£ 3 0 0 #M~1 0 0 0 /iM 
MZ-ftt^lz, Mi n 6ifflllgfcci;$^>xU>^^{Sii-r-5e:(t^^ofc. 

igstai^a^x-r >x u ;-?m i n 6 jmBKUrt* >x u 
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mm 2 T?|BfcU TV>5 il D G P R 4 0 £#g#J}C#3t};:# < £3 l/THS Z t 

5 H^J4 GPR4 0Kl*H*%S*#aillli«^ffl (7=f~X hftUfl) 

kt>GPR4 0£fg^£i2r&CHO3tt& (No. 104) $3X10 4 i 
/l 0 0 ML0JWI6#£*tt*J:3fc*HRU B 1 a c k walled 9 
6 -well plate (Costar) fcl3t*fcD100/t LT^#& 
ft CO E «SI«K:T-lft»«Ufc. »Jiart*;W>^A«S©3B»*FL I P 
10 R (Molecular D e v i c e ) £/BV>T$l5tUfc. ^ttSETFKB 
fcl/fc. F 1 UO-3AM (DOJ IN) 50tfg£21jtiL DMSO 
(DO J IN) S5fc«iO2 0X^D>ft (Molecula 

r Probes) $JnA»&ft, 105/iL (D^j^jfil^^miinUfe 1 0 . 
6mL<Z)7y-fe-f /b7 7- [HBS S (I nv i t r o g e n) lh\Z 1 
15 M HEPES (pH7. 4) (DO J I N) £ 2 OmLmjJDU ^D^$/ 
F (Sigma) 7 10mg£lN NaOH 5 mL (C&fftfcS £±fB<D 
HBS S/HEPES^&5mL£}TO*^bfcMn OmL^inU^^ 

5. ] Kim*, g-fcfc 

1 D 1 0 0 u L'fZ>ft&&s C O ,#§tglCT 1 l$ffl& 

fl i pRizxfc&mmM&om&ftXfri'y&mmv&wi&mfeh 
25 Kfo&m£K>^ Ec 50 i$iaibfc. is*ftat i ic^-r- 

G P R 4 0 fc&T*££#««Wttfl£/B 
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EC S0 (MM) 




0.3 2 


mm 6 


0.4 6 


##0U 5 


1. 2 


nmw2 . 


0.17 




0.16 




0.13 


rnmwi o 


0.8 8 


mm i 


0.055 


rV/U>Wt 


2. 0 



^ i & , *&m<Dit&m\z, &ntc g p r 4 0 %&&wmm®ftm 

15 #^0U2 9 khGPR4 0O^^^-(DiI 

khGPR4 0^n-H-r^DNA»rM- (gB#l#-i| : 6) kmT<D<k5fcP 

5' XGTCGACCCGGCGGCCCCATGGACCTGCCCCCGa' T^Sft** U iDNA (S3^J# 
t: 11) St>7i^^7-iLT, 

20 5 ' >CATCGATTAGCAGTGGCGTTACTTCTGGGACTT<3 ' £ *l£ * U rf D N A (E?!l# 
12) *7>^ir>X^y^-fT-i:UT> §«20 pmo \ s 1 0XA 
dvantage (&&i&$) 2 PCR Buffer (CLONTEC 
H) 5#K 50XdNTP mix (CLONTECH) 1#1> 50XA 
dvantage 2 Polymerase Mix (CLONTECH) 

25 ltf 1, IHDNAil/TkHJicDNAK! (CLONTECH) 1 M * 
*tr«^«5 0# 1 £»»U T/HK £ 5- (Gene Amp (gfcflg 
*I) PCR system mo del .9 7 0 0 (Applied B i 
o s y s t ems) ) £/BV>T9 6^, j&V>T9 6*0, 3 0#-6 l'C> 
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(Invitrogen) &J8 wr# D-n>^U Jt^B^OftfllBbfc. 
5 PCRl7~*«&V^o->fcOViT, MNMMtSa 1 I (Sfiii) . C 1 a 

aznttm* («ikb) ^pakko-i i 

##0U 3 0 TC7XJWi6*©GPR4'0*3«-F"r*cDNA©^O-=i 

T^Xll^EcDNA (Mar a t h o n -R e a d y TM. cDNA; C 1 
ontechft) GVmtVT* 2<@©7^1"?-, ^9^*7-1 (@B^J# 
13) : 14) fcJfiWTP CRfcfr&ofc, 

PCRdiPy r o b e s t DNA p d 1 yme r a s e 

15 V>> (1) 9 8"C • 1#©^ (ii) 9 8*C • 1 0#, 5 5*C • 3 OIK 7 2*C • 
6 0H>§4 0IlI(Dt> (iii) 7 2*C ■ 2#©#^KJfo£fr&ofc. U.Mk, M 
mM^Zevo Blunt PCR^D-^>^yh (Invi tro 
genft) 0»l:lHbT^7X$H^^^-pCR-Blunt (In 
v i trogentt) \z2u-->!?Vfz. £ft£;fcfl§0TOP 10 (I nv 

20 itrogentt) t»AbT^ ^XSKSjl^a-^kanamyc 
i ne^tfLB^Jg^TSftUifc. ^*©£0->©iIgK^J£fl?#rl/ 

2) £©cDNA«fcD#£ffi£ft3:F5y^@3?!l (gB£l$ 

1) S##r«*riSW , fe^-SaS*mGPR4 0t**bfc. *fcjg 
25 S^i^il (Escherichia col i) TOPlO/Zer 
o Blunt-mGPR40i:^Ufc. 

3 1 ?y h»Kfi*0GPR4O*3-Ht3cDNAO^D-- 
>^t^©lgg|2?!l©^ 
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.yy MftRc DNA (Marathon-Ready TM cDNA ; C 1 
on tech ft) ZmmtVT, 2fl®y7^"7- (g3M# 
f:15) Rtf:/?-f?-4 (@a^J#^: 16) £JBl>TP C R£fT&ofc. 
PCRIC& Advantage 2 Polymerase mix (CI 
5 on t e c h) fcfflW (i) 9 6*0 • 1#\ (ii) 9 6*0 ■ 1 0#\ 7 2X: • 2 
#£5HK (i i i) 9 6 • 1 0 30>. 7 0 ^ • 2fr* 2 5JhI©&> 7 2 < C-5# 
©#*EJS&frfcofc. JIMM&&TOPO TA Cloning 

Kit (Invitroge nft) ©^JcLfed^T^T;^ K^^-p 
CR 2 . 1TOPO (I nv i t r ogentt) \Z? U—~>>fh1t. 
10 ^1IJM10 9 &mm ^$F$j$^D->§amp. 
i c i 1 i nfc^tfLB^i&ifc^T&iRLfc. 4H*©#D-><Z>ft&SE?«J£ 
^Lfeilgm, $r&Gg&®#&Mt'ir:/^-giaK£n- K-rs c DNAia 
?>J (@B^!I#^: 4) Jl©cDNAckD»#m$nST$ymE^J (13 

15 fc?£»teifc#£±B&IS (Escherichia coli) JM1 0 9/p 
CR2. l-rGPR40^Ufc. 

&mmi 3 2 A^<ifJ«©GPR4 0£n-F-f£cDNA<D^D- 

#:^^tf;!/DNA£&S£UT, 75-fT-l (gB#l##: 17) KX*:/ 
20 7^T-2 (E5!l#^: 18) £J8V>TP CR£frfco£o PCRK& 

Pyrobest DNA P o 1 yme r a s e (TAKARA) (i) 9 5*C • 1#\ 

(ii) 9 5t- 10^ 5 8t-2 0», 7 2*C • 1 #3 0#>£ 40 0©&, 7 

<B*l!<i:LT, mpm*: 19) R^7<^-4 (IBJ!I# 

25 2 0) £#V>T nested PCR£frfct>fc. itfi^^TOP 

O TA Cloning Kit (I nv i t r ogent) ©^Ife 
dioT^^S h^^-pCR2. 1TOPO (I n v i t rogenft) 
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$^Jt^D->lamp i c i 1 i n£ 4 £tfLB**i&Jfi*T»ftUfc. 

e**3-t«-racDNABfli (mn^: 8) c^cdna^d^ 

ZmtlZ>7$;mMm (E?>J##: 7) *$ttZ%tfm&n* monkey 
5 GPR4 0 itfrfcbfc. £fc^StSte&#£*Bim (Escherichia 
coli) JM10 9/pCR2. 1 -monkey GP R 4 0 ,hi%£bfc. 
##001 3 3 AAX^-^GP R4 0 $3- HtS c DNAO^ D-r 

AAX^HSM&JfcHIT-Tl 5 cDNASHItU, ^T-l (SB 
10 2 1) R^9<T-2 (@B?!l#^ : 2 2) $;BV*TP CR£frfc^ 

fc. PCRlCte Klentaq DNA Polymerase (#n— > 
r^) (i) 9 5^ • 2#\ (ii) 98'C-lOi0>v63 < C-2 0#\ 

7 2*C • 1#£3 5 ®0&, 7 2t: • 7#©#«SJ&*fTfcofc.-EJ&«, ii 
ifSE%^TOPO TA Cloning Kit (Invitrogen 
15 &) ©jajllb^oT^X^ W^-pCR2. lTOPOdnvi 
trog.entt) H£P-~>^bfc 0 utl^IUMl 0 9 (£«}§) 
mAVT, 7^X5 h'^i'D-ySamp i c i I i n**OLB*^« 

«MlH::/*-«e**3-M*ScDNAE^<E^#*: 10) fcfcfc. 
20 £©cDNA£0#£ffi£nS7==./^@5?!! (E3WT: 9) £^Brr3*r« 
S6R$hamstarGPR40t**lfc. J§mfe&#£*fl§® 
(Escherichia col i) JM109/pTA hamstar 

iW5 T#XGPR4 0©E8lte#JI«fcs i RNA^AtiS^^^G 
25 PR4 0-GFP»^aa»©fS58*|llW 

S#&$B©#&K:TfeS!b&, T^7XGPR4 0i:GFP©M^afeRf6S 
CHO»3x 1 OVwe 1 1 ICT9 6 £x;K7V- h t^V^T 1 BigH 
Lfzo HVJ Envelope VECTOR KIT GenomONE 



WO 2004/041266 



281 



PCT/JP2003/014139 



™ ZMtoX* E 1 b a s i r (Nature 411 

(683 6) , 494-498 (2 001) ) fcfilteTfefibfcffi* ©3B8I© 
s iRNA (Dharmacont) (2. 86pmol/0. 5m1&5V* 
«8. 57pmol/l. SitlOWm §»1:1AI^I; 1 B#*|L&. 
5 T^XG PR40-GFP ©»3H*©ttmttKTfc^*ra 0 ©X>1f -f A< A 
/7yfe*ffcTfro&. #«±fc£j#TTHBSS «>\ZhU?» 
tMk 0. 0 1%WWffcK (ftttfctt*) T?5#WH£U 2%BS 
AS^OPBS (M6ft) KT^Dy^>ifbfc. 5 0 OffiF#RUfcttGFP 

10 ^—>3>Lfc&, ife#L5 0 0«*RUfcHRP*»fldWT»>XI gG^ 
(ICN) ftlRHDL, MT?2P?W-r>^a^-$/a>bfc. TMB 

i^-^3>^ ^B&&m&DUT5fc&£&£#ih£ii\ 4 5 0nmT!R» 
SH^bfe. *©»*, 7^GPR4 0-GFP^CHOi)!Sfc^l, 
15 '^GPR4 0#»s iRNA^5m40il0 3 (-fe>xm«iB^# 
t: 23, 7>3Hr>X*ttEaBH§- : 2 4) , m4 0 i 2 5 6 (-fe>XlRtt 

25, T>?~k>xm\mmmn : 2 6) ^tra-r^^t^^oG 

P R 4 0 - G F P 05giiO®T^S» Stlfe. Z<DCtfrt>m4 0 i 1 0 3, 
m4 0 i 2 5 6^7^GPR4 0»S*«r»Wte«HW$"&*2:i:^^o&, 
20 SUftM 6 #ajgIHK£ ± 5M I N 6 6 ©-f >Z U >#&4E5i 

79X3rtT^bfcTWIMIj8«Mrtl|aiIN6*, 2. 5mM©EDT 
A&#tfPB S £JBV»Ttt#b£fk 9 6 «7x;i/7>- hfcJRV^T 2 BIHH&K 
Lfc. JfiPJfttt4. 5 g/ 1 1 b e c c o' s Mod 

ified Eagle Medium (DMEM, <>k>ny>ft) CI 

25 SX^ttJljfem (The rmoTr ac eft) , 5. 5/zM 2-^;V*^ 
hX*/-;U K>b>ny>lfc) , 20mM HEPES pH7. 3, 1 
0 0U/mK->'JX 1 0 0 ng/m I* hU7h-?-( is >&mMVjtb 
C^ffl^. M^^Krebs-Ringer bicarbona 
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te buf fer.(KRBH, 1 1 6mM NaCK 4. 7mM KCK 
1. 2mM KH 2 P0 4 , 1. 2mM MgS0 4 , 2. 5mM CaCl 2 , 
25mM NaHCOj, 2 4mM HEPES pH7. 3) "7?2Hlife#L 
fctk 3 7"C5XCO a *frTT3 0^MyW>^3.^-i/3>tfc. ±13 

^W^a^^^MESlIll/, 3 7<C5%C0 2 &#TT? 

->7&) T?»3tLfc. ■ GPR4o»scHoaeji&*fflVifcaiiiart* 

OKoleic acid) JJ J-)VM (linoleic aci 
d) , a-V/U>m (ff-l inolenic acid), t~U/1/> 
I (r-1 inolenic acid) , 77^rF>$i (arachido 
n i c acid)> DHAfciOftft-f >^*JilHStt«W»&n 
15 fco GPR4 0fc7^n^«tt*wSfeV^jy-;Wt^^ (me t 

hyl 1 i no 1 a t e= 1 i no 1 e i c i&ethy 1) « (Bu 
tyric acid) teWIC&OXU >^»±#Stt*w*^ofc. G 

P R 4 0 Trfnx h«ft<M u >^»±#«tt*«ssffiwr * i 6, 

gpr4 omm^m\z^^ >xu >$HB±#ftuB©*>fr< t^^t 

20 V>&££i«E$nfco 

Hifc0!l7 GPR4 0*^Ufc-f>^U>^»±IHStt©^3-^tt?SFtt 

mbit. mwmmnamoKRBHKmia-r^^j^-xmm^o. 5. 5, 1 

1, 2 2mM\zmZT&ftVtcm%, -*V<i>m. (oleic acid), 
25 U (linoleic acid) C^M^'J >^»±IWStttt 

GPR40 fcr^x hm&zjKtmmmz&Z'f u >#»±# 
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ft. 

mSkmS s i RNA1AM I N 6 £&fr<5> mttifflZ&Z^ >X U >#B± 

^^!5C^ViTGPR4 0^69s i RNA7?fc5m4 0 i 1 0 3^2 

tc3l^#HVJ Envelope VECTOR KIT Geno.mON 
E$I^Tm4 0 i 1 0 3 *m\Z1£?tM I N 6 «MftlCi3W*-f >X U >*Hfc 

±.m&mz^Tmshit. mmm 6 <o^m\z & Mmm\z £ >x u 

&±#*£te£OV>TS8^£*§:fil, m4 0 i 1 0 3 iAM I N 6 TTttU S—)V& 
10 (linoleic a c i d) , r - U / U>Wt (r - 1 i n o 1 e n i c 
ac id) fC«kS^>XU>^±#^tt^fe&n^<^ofc. ^> 
^Agg^ls iRNATJ&SScramble II duplex s i RN 

A&mwitM i n 6 -v^mmttimz&zf >x u >#&_k#?s&#&8£ 

ttW5£<h#^£n7c. GPR4 0#> Bgjlfrgfe^iS-OX 

mmm 9 m i n 6 e> <zk >x u >^{S3t^^ 

7^X3^1?«*LfeT^Xj^Kj3«Blia^MIN6^, 2. 5mM©EDT 

Lfc. #ifete:4. 5 1 b e c c o' s Mod 

20 ified Eagle Me d i urn (DMEM, -f >tf h ny>ft) \z 1 
5% ^j^SJliltif (Th e rmoT r a c e ft) , 5. 5/iM 2-*)V 
fj-JVx.? /-)}, «>b*hny>ft) , 20mM HEPES pH7. 3, 
lOOU/mL ^n^U>, 10 0/ig/mL X hl/^hT-f 
b^feO^Vifeo *fflil§£i3fc&U&K rebs-Ringer bicarb 
25 onate buffer (KRBH, 1 1 6mM NaCl> 4. 7mM 
KC1, 1. 2mM KH 2 P0 4 , 1. 2mM MgS0 0 2. 5mM C 
aCl 21 25mM NaHCO,, 2 4mM HEPES pH7. 3) T 
2®ft.&Lfc®, 3 7"C, 5% C0 2 ^#Tr3 0^1^K>^^-y 
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3>VfZo ±|3©KRBHfc2 2mM^;Vn-X^iDbfcA*^7 7-l?# 
5%CO,&frTT9 0#ffl#liLfc. «JI&©±ifl£lB|iRU 
5 (7^i^A7 7;K^>7&) TiBtffcbfc. ^©fcSJH, BlteJ*Tfc*5D» H 
1 0 i n vivo fc&ttS-f >X U >^<SJi^ffl fciWftTf^ffl 

6 EfcfHWbfc. 4 i <ott&m<D o . 5 % ^^;nr;i^p— xfflus* 

10 ^3 0mg/kg(DfflITlPg#U S#3 0^H^-^ (2g/k 
g) SftnftfiLfc. *HR#K:ttO. 5%*3^Hr;va-x©^£&#U 
«£«lffM!?Lfc. M^fM, »AWf7, 3 0&<fctf6 0#^C«£gUfcU 

7 0 7 0$, •<>XU>©S!l^lC»^> 5 ^A/7^-fe-< ( [ 125 L] 

«4 i©fl:^iwstwrtt, «tHW3 o^m©M±#'li^ : tE»^$n 

(0 2, Wi 1 1 i ams p<=0. 0 2 5) , fcfMlf > 

;UJ >±JMB#W*fc*»*b& (03, Willi ams&£, P<=0. 0 
2 5) . H 6, ^mi©fc£*l#5vhfc*V>T, <>XU># 

20 t juaHSTf^ffi *5K-r c t **b e> # tc $ nfc. 

#5t0U 3 4 (2E)-3-(2-7;M"D-4-;* h^>7x-JW7^ U^ttX^V 

25 'H NMR (CDC1,) 51.33 (3 H, t, J=7. 1 Hz), 3.83 (3 H, s) , 4.26 (2 H, q, 
J=7.1 Hz), 6.41 (1 H, d, J=16.2 Hz), 6.61-6.73 (2 H, m), 7.45 (1 H, t, 
J=8.6 Hz), 7.75 (1 H, d, J=16.2 Hz), 

###11 3 5 3-(2-7;M-D-4-pC H+>'7x-;W7Dlft>iX^ 
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#%#|4 3 tmmzLX, (2E)-3-(2-!7Jl/*P-4-* h+y7i^JW7f U 

)mx?)utmfc&&ftb%mik&®*m&temtVT'&tco jr* 84*. 

'HNMR (CDC1,) 61.23 (3 H, t, J=7.2 Hz), 2.58 (2 H, t, J=7.6Hz), 
2.90 (2 H, t, 1=7.6 Hz), 3.77 (3 H, s), 4.12 (2 H, q, 1=7.2 Hz), 6.57- 
5 6.63 (2 H, m), 7.07-7.13 (1 H, m). 

1 3 6 3-(2-7;!^P-4-t HD^>7x-JI/)yD fcT:*>&X^;l/ 
##W3 6M{at, 3-(2-^;^P-4-^h^rv'7x-;W7 P at:^> 

10 'HNMR (CDC1,) 61.23 (3 H, t, J=7.2Hz), 2.58 (2 H, t, J=8.1Hz), 

2.89 (2 H, t, J=8.1 Hz), 4.12 (2 H, q, J=7. 2 Hz), 6.51-6.56 (2 H, m), 
7.01-7.06 (1 H, m). 

13 7 (2E) -3- (2-i7 P P-4- 1 F o x~;v) 7 2 1) ')V&* ?)\> 

S4t mwz it, 4-^n tt-? u u y x ; -jvfr ^m^m & 
15 m&mvtvotVTmz. w m. 

'H NMR (CDC1,) 6 3.83 (3 H, s), 5.99 (1 H, br s), 6.33 (1 H, d, J=16. 1 
Hz), 6.79 (1 H, dd, J=8.6, 2.4 Hz), 6.94 (1 H, d, J=2.4 Hz), 7.53 (1 H, 
d, J=8.6 Hz), 8.05 (1 H, d, J=16.1 Hz). 

1 3 8 3-(2-^Dn-4-hKD^->7x^JW ^U^>Wt^JV 
20 &%m43tmm\ZVT. (2B)-3-(2-#PP-4-fcFP*v-:7x-;|/)7#U 

)vm*?Atmfc&&frzmmfc&®*mmttV!}£^x®tc. urn 44*. 

'H NMR (CDC1,) 6 2. 62 (2 H, t, J=7. 9 Hz), 2.99 (2 H, t, J=7.9 Hz), 
3.68 (3 H, s), 4.95 (1H, s), 6.67 (1 H, dd, J=8. 3, 2.6 Hz), 6.87 (1 H, 
d, J=2.6 Hz), 7.10 (1 H, d, J=8.3 Hz). 
25 &1%m 1 3 9 4-7 x^^-N-^P K)V-\, 3-^7 V*~>>l'-2-7 5 > 

2-^PD7-feb7x/> (4.45 g, 28.8 mnol) t N-7*P VT 
(3.40 g, 28.8 mmol) <Z)X*/-;i/ (50 mL) It^hU^A (3.07 g, 

37.4 mmol) £Jn;LT 1. 5 mm$m®.Ltc. K^mz^iQ^, 
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(5.64 g, 92*)*«lfi»ili:bT#fc. 
l H NMR (CDC1 3 ) 51.00 (3 H, t, J=7.2Hz), 1. 60-1.78 (2 H, m), 3.19- 
3.29 (2 H, m), 5.38 (1 H, br s), 6.70 (1 H, s), 7.25 - 7.41 (3 H, m), 
5 7.77 - 7.81 (2 H, m). 

###| 14 0 N, 5-^^fJH-7x-;lrl, Z-^7V-)V-2-T5. > 

l H NMR (CDC1 3 ) 6 2.40 (s, 3 H), 2.85 (d, J=3. 3 Hz, 3 H), 5.79 (br s, 1 
10 H), 7.26-7.31 (a, 1 H), 7.36-7.41 (m, 2 H), 7.56-7.58 (m, 2 H). 
##fljl 4 1 4,5-^^5 1 ;i/-N-^Dtf;M,3-5 1 Ty-;i/-2-T^> 

3 9<hTOfCbT, 3-7*0^7** >-2-*>t K-WMfrttW 

7fr*>mmfc£®zn&®£ktLTm£o urn 

l H MR (CDClj) 6 0.97 (3 H, t, J=7.0 Hz), 1.58 - 1.70 (2 H, m), 2.10 
15 (3 H, s), 2.18 (3 H, s), 3.15 (2 H, t, J=7.0 Hz), 4.89 - 5.07 (1 H, m)o 

###d 142 5-^^;v-4-7xr:;v-N-^D tr;wi, z-^rv-)V-2-r^ > 
pmmi 3 stmfittzLT, 2-7^-1-7 *-)v7w*>-i-*> 
u\z)vttvv7frBxnfc&m*n&&&tvTmz. mm 23x0 

l H NMR (CDC1,) 6 0.97 (3 H, t, J=7.4 Hz), 1.57 - 1.70 (2 H, m), 2.40 
20 (3 H, s), 3.17 (2 H, q, J=7.4 Hz), 5.23 (1 H, br s), 7.25 - 7.31 (1 H, 
m), 7.36-7.41 (2 H, m), 7. 55-7. 59 (2 H, m). 

###11 4 3 4-[[^^;K4-7xx;M,3-^Tv*-;i/-2-<;WTky]^5 i 

N-^^;i/-4-7xX;i/-l,3-^7 s /-;W2-7^> (1.67 g, 8. 8 mmol) <D 
25 N,N-i?/fM;VA75 H (25 mL) mWZ 6051! 7jc^k^hU^A (350 mg, 
8.8 mmol) 30 #r«#b&<Z>^ 4-(7n^ ;*^;i/)2:S#$^3\^ 

(2.1 g, 9.2 mmol) ZmZ-tc, M'a^S^M^T 1. 5 9$T$W$VJt<Dt>y Rfo®. 
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l H NMR (CDCl,) 6 3.08 (s, 3 H), 3.90 (s. 3 H), 4.85 (s. 2 H), 6.75 (s, 
1 H), 7.27-7.43 (m, 5H), 7.86 (dd, J=8.4, 1.4 Hz, 2 H), 8.02 (d, J=8.4 
5 Hz, 2 ©„ 

14 4 [4- [ (4-7 ai x;i>-l, 3-5F7 V*-;W2-< M7=LJ1*^ 

*#T> 4- [ (4-7 x x;w-i , 3-^7 7-^-2-< ;w 7 ^ J ] ;* £ 

(2.06 g, 6.1 mmol) CDfh7kHD77> (30 mL) 
10 0.9 M V 7?-)V7)VS. X>7 A^\*1f>*§8c (30 mL, 27 mmol) £in 

X1t a fcfo&*mRK2nmtWhl£<D%, Itft^HJ (8.7 g, 

27 mol)*Jn>LT*aTllP*IHHJI»^. ***£35&c!fc 3tt&*ffU » 
^^UMM7A^D7h^77^- (^f>/»ilf;V=l:l) T» 
»U (1.9 g, JR* 98%) SBft»*£UT#fc. 

15 »H NMR (CDCl,) 6 3.07 (s, 3 H), 4.67 (d, J=5.8 Hz, 2 H), 4.77 (s, 2 H), 
6.72 (s, 1 H), 7.23-7.42 (m, 7H), 7.83-7.89 (m, 2H). 
##0>J1 4 5 4-[[X5 1 ;K4-7xn;M,3-^77-;i/-2-<;W7^/]^^ 

;W5fcA#»*^ 

##^1 4 3 tmU\Zl,Xs N-X^;W4-7xX;|,-l,3-^7\A-;P-2-7== 
20 >*>5&JHM£to£l*fiift#ft£ Lift. JR* 60%. 

'H NMR (CDCl,) 61.24 (t, J=7.2Hz, 3 H), 3.52 (q, J=7.2Hz, 2 H), 
3.91 (s, 3H), 4.83 (s, 2 H), 6.72 (s, 1 H), 7.24-7.44 (m, 5 H), 7.82- 
7.86 (m, 2 H), 7.98-8.02 (m, 2 H). 

14 6 [4-[[Xf;K4-7x-;H, 3-^7V*-;W2--f ^)75 

25 ;!/]7xx;io^/-;i/ 

1 4 4 i^^tCUT, 4-[[X5 1 ;K4-7xX;i/-l, 3-^7 V*-;i/-2->f 
M 75 / ] pWWSfcAM** 1 ;^ £»fcM£*&!Atttt& UT#fc. 
4S[* 69%. 
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*H NMR (CDC1,) (51.23 (t, J=7. 1 Hz, 3 H), 3.51 (q, 1=7.1 Hz, 2 H), 
4.69 (d, J=4.8 Hz, 2 H), 4.76 (s, 2 H), 6.71 (s, 1 H), 7.24-7.39 (m, 7 
H), 7.83-7.87 d, 2 ED. 

##0S 1 4 7 4-[[(4-7i^W, Z- s ?TV~)V-Z-'OV) &Uld)V)7$ 7 ] 

5 ;*?=-;ki 9\H/ 

###J 14 3 4-^x-;WN-^DH;l/-l,3-^7 N /-;W2-T 

'H NMR (CDC1,) 6 0.93 (t, J=7.7 Hz, 3 H), 1.64-1.74 (m, 2 H), 3.40 (t, 
1=7.7 Hz, 2 H), 3.91 (s, 3 H), 4.85 (s, .2 H), 6.72 (s, 1 H), 7. 23-7.42. 
10 On, 5 H), 7.82-7.85 On, 2 H), 7.99-8.01 (m, 2 H). . 

##091 4 8 C4-[[(4-7x^;i/-l,3-^T^/-;W2-i > ;i/)(^Dtf;i/)T5/] 

##^J 1 4 4 if^lKLT, 4-[[(4-7i-;H, Z-^7V-)V-2-^( )V) (7 

15 fc. JR* 67%o 

l H NMR (CDClj) 6 0.93 (t, J=7.4 Hz, 3 H), 1.62 (t, 1=5.8 Hz, 1 H), 
1.64-1.74 (m, 2 H), 3.40 (t, J=7.7 Hz, 2 H), 4.69 (d, J=5.8 Hz, 2 H), 
4.79 (s, 2 H), 6.70 (s, 1 H), 7.24-7.39 (m, 7 H), 7.84-7.87 Cm, 2 H). 

###)i 4 9 4-[U^;K5-^^;i/-4-7x^;v-i,3-^T^/-;w2-r;WT 

20 5/3*9 1 JW£&#H&Wi' 

1 4 3 tmU\ZhX, N,5-y^f;h4-7x-Jl/-l, 3-^71/— 
75>^6«^^tfit*tlWc 0 JR* 96& 
'H NMR (CDCI,) 62.42 (s, 3 H), 3.03 (s, 3 H), 3.91 (s, 3 H), 4.75 (s, 
2 H), 7.26-7.31 (m, 1 H), 7.36-7.41 Ob, 4 H), 7.62-7. 65 On, 2 H), 8.01 
25 (d, J=8.3 Hz, 2 H). 

15 0 H-ii^)V(5-^)V-4-yx.=.)V-l, 3-^7l/-;i/-2-<;i/)T 
^ / ] * ?)V\ 7 x *9S-)V 
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#£. 92*. 

•H NMR (CDC1,) 6 2.42 (s, 3 ED, 3.02 (s, 3 ED, 4.68 (s, 4 ED, 7.26- 
7.41 (m, 7 ED» 7.64 (d, J=7.5 Hz, 2 H). 
5 ##0U 5 1 4-[[(5-^5 1 ;l/-4-7x-;V-l,3-5 1 7V/-;W2-r;V) C/ntf 

143 tmmzvx, 5-^^-4-7x^+^0 tr;wi, 3-^7 v* 

-;W2-T5>^&^j®^tl^^?ft^i:bT#fe. JR¥ 79*. 
'H NMR (CDC1,) 60.92 (t, J=7.4 Hz, 3 H), 1.66-1.72 (in, 2 ED, 2.41 (s, 
10 3 H), 3.32-3.37 (m, 2 ED, 3.91 (s, 3 H), 4.77 (s, 2 H), 7.26-7.41 (m, 
5 H), 7.61-7.63 (m, 2 H), 7.98-8.01 (m, 2 ED. 

15 2 C4-[C(5-^^;p-4-7xn;i/-i, i-j-rv-fr-i-^ M C/n tf 
;w t 5 / ] ^ y x -jw ^ ^ / 

144 t^fUfclLT, 4-[[(5-^^;W4-7xn;Wl, 3-f7^-JV-2- 

15 <i)V) (7n tf;i/)T^ /] ^JH^Mi^JW^m^lfel^ 

ibT#£, !R$ 78X. 

»H NMR (CDC1,) 60.91 (t, J=7.4 Hz, 3 H), 1.57-1.72 On, 2 H), 2.41 (s, 
3 H), 3.32-3. 37 (m, 2 H), 4.68 (d, J=5. 8 Hz, 2 H), 4.70 (s, 2 H), 
7.24-7.41 (m, 7 ED, 7. 63-7.65 (m, 2 H). 
20 ^1 5 3 3-[[^^;K4-7x-;i/-l,3-5 1 TV-;p-2-r;WT5/]p<5 1 

##M1 4 3 t^fcLT, N-*3^-4-7x^;M, 3-^77-^-2-75 
> £ 3- (7 o * * £ £#* & £Sft£# *i6WiiLT§ 
fc. JR* 72*. 

25 'H NMR (CDC1,) 63.08 (s, 3 H), 3.91 (s, 3 H), 4.83 (s, 2 H), 6.74 (s, 
1 H), 7. 25-7.44 (m, 4 H), 7.58 (d, J=7.7 Hz, 1 H), 7.85-7.88 (m, 2 H), 
7.96-7.98 (m, 1 H), 8.03 (s, 1 H)„ 

##flll 5 4 [3-[[p<^;K4-7x-;i/-l,3-^T7-;M-1';W75/]^5 1 
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JR* 95% 0 

5 'H NMR (CDClj) 5 3.09 (s, 3 H), 4.69 (d, J=5. 8 Hz, 2 H), 4.78 (s, 2 H), 
6.73 (s, 1 H), 7.24-7.40 (m, 7 H), 7.85-7.88 (m, 2 H), 
mm 15 5 4-[[(4-7xZJH, 3-5 1 7l/-;W2--r ;W^^3 *3\>W£JM 

- 

mm 143 tpafcfcLT, 4-71^-1, i-j-T^-jv-i-^t-ivt 4- 

79X. 

'H NMR (CDC1 S ) 6 3.90 (s, 3 H), 4.54 (s, 2 H), 7.31-7.45 (m, 4 H), 
7.49 (d, J=8.3Hz, 2 H), 7.86-7.90 (m, 2 H), 7.96-8.00 (m, 2H), 

15 6 [4- [ C (4-7 x ~;W1 , 3-^7 */-;V-2-< )V) ^:t] * ^JM 7 x 

15 

14 4 t^JCbT, 4-[[(4-7x-;V-l, 3-^7y-;W2--f;V)^ 

tt*?M£mm*?)Vfr$mm{k&®*&&®*£hT%it. urn 85« 0 

'H NMR (CDC1,) 61.67 (t, J=5.4Hz, 1 H), 4.51 (s, 2 H), 4.67 (d, 
J=5.3 Hz, 2 H), 7.26-7.44 (m, 8 H), 7.89 (d, J=8. 1 Hz, 2 H). 
20 ###91 57 N-(4, H n t7 h [1, 2-d] [1, 3]f 

A°>7^ H 

*#T> 4,5-e?t HDt7 h[l,2-d][l,3]f 7!/-;H-75> (1.50 g, 
7.4 mol) (20 mL) mmiZ&fc-Jn tf^^Kl. 03 g^ 11 mmol)£ 

y7J- i<\*V>/Wmx9-fr*S:\) T?*frgU &m4t&®> 0-75 g, JR$ 
91*) 

•H NMR (CDC1,) 61.14 (t, J=7. 5 Hz, 3 H), 2.33 (q, J=7. 5 Hz, 2 H), 
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2.96-3.09 On, 4 H), 7.18-7.28 (m, 3 H), 7.71 (d, J=7.5 Hz, 1 H). 
#5*08158 N- 7*1=1 tf;W4, 5-$>k KD7-7 h [1, 2-d] [1, 3] ^7 7-^-2-7 
5> 

*ftT> N-(4, 5-5? fc h*n^7 b [1, 2-d] [1, $]?TV-)V-2~1 )V) 7n/1> 
5 (1.70 g, 6.6 mmol) ©xh^h h*D77> (30 mL) m%L\Z zk*fcU 

f>A7K^^ (749 mg> 20 mmol) *tt*Ti»T 3 *Waf#L&. 5St 
K^hU^A+TRfP^ (9.6 30 mmol) ^MXTMUX immU&Vtc, ^ 

(s\*Dr>/mm^)v=A:\) Tfcisu &m<t&%i a. 32 g, m) * 

10 3t&$*<LLT#fc. 

'H NMR (CDC1,) 50.99 (t, J=7.5 Hz, 3 H), 1.62-1.76 (m, 2 H), 2.83- 
2.88 On, 2 H), 2. 99-3.04 On, 2 H), 3.20-3.26 (m, 2 H), 5.26 (s, 1 H), 
7.10-7.26 (m, 3H), 7.70 (d> J=7.9 Hz, 1 H). 

##0U 5 9 4-[[4, 5-i?k HDt7 h [1, Z-d] [1, 33^7y-JW JK^a 

1 5 mm 7 s ; ] * 

##09 1 4 3 fcWfllfcl/T* N-7*n tf;W, 5-i?k Hnt7b [1, 2-d] [1, 3] 
5F77-JV-2-75 ^^^i^^^tbt^fc. JR¥ 789So 
'H NMR (CDC1,) <5 0. 93 (t, 1=7.5 Hz, 3 ED, 1. 63-1. 73 (m, 2 H), 2.82-2.88 
(m, 2 H), 3.02 (t, J=7.8 Hz, 2 H), 3.38 (t, 1=7.8 Hz, 2 H),. 3.90 (s, 3 
20 H), 4.81 (s, 2 H), 7.09-7. 26 On, 4 H), 7.41 (d, J=8. 1 Hz, 2 H), 7.99 
(d, J=8. 1 Hz, 2 H). 

16 0 [4-[[4, 5-^h KDt7h [1, 2-d] [1, 3]?7y-;H-^JK7 

##09 1 4 4 t mm\Z VX, 4-[[4, 5-yk HDt7h[l, 2-d] [1, 3] ^77- 

25 ;p-2-< ;K7*d tr;w r s ; i * f-M &&mm * *)v& s. m^^k & *&*a 

tt#J<hbT#£. W 63*. 

'H NMR (CDClj) (50.93 (t, J=7.4 Hz, 3 H), 1.63-1. 73d, 2 H), 2.82-2.87 
d, 2 H), 2.99-3.04 d, 2 H), 3.35-3.40 d, 2 H), 4.68 (d, J=5. 1 Hz, 2 
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H), 4.75 (s, 2 H), 7.09-7.40 On, 7 H), 7.78 (d, J=7. 5 Hz, 1 H). 

l 6 i 4-[[(4, %-v*?)V-\, 3-5 1 TV-;u-2-i';W c/n ¥)V)r$ 

##0U 4 3tmm\ZVX, 4,5-v^^;WN-7 p Dtf;Wl,3-5 1 7 % /~;V-2- 

'H NMR (CDC1 S ) 60.88 (t, J=7.4 Hz, 3 H), 1.56-1. 66 (m, 2 H), 2.12 (d, 
J=0.8 Hz, 3 H), 2.18 (d, J=0.8 Hz, 3 H), 3.25-3.30 (m, 2 H), 3.90 (s, 
3 H), 4.71 (s, 2 H), 7.33 (d, J=8. 5 Hz, 2 H), 7.96-8.00 On, 2H)» 

6 2 u-ccc^s-^^^-i^-^ry-^-f^xyDtf^T^ 

0mmi44tmWzLX, 4-[[(4,5-^5 1 ;M,3-5 1 7y-;i/-2-1 > 
Vxmco JR# 63*. 

'H NMR (CDClj) 50.87 (t, J=7.4 Hz, 3 H), 1.56-1.66 (m, 2 H), 2.13 (s, 
15 3 H), 2.18 (s, 3 H), 3.25-3.30 (m, 2 H), 4.64 (s, 2 H), 4.67 (s, 2 H), 
7.24-7.33 On, 4 H). 

##0U 6 3 (2',6'-^^?Jl/tf7x-;W4--f;W^^/-;W 

(4-^D ; E7x^;W^^y-;K5.00 32 mmolK (2,6-i?X^)V7 
;W#n>H (5.77 g, 39 mmolK jft»:J-HJ£& (10.2 g, 96 mmol) *h)V 
20 X>-^^y-;l/-7K (5:1:1, 210 mL) fc»#U 7 )V3 >m&l>1t&* 

7^h'J7i-M77>f>/'?7^ (1.85 g, 1.6 mmol) SiDAfc. R 

mmm^Axwrnvrz, &mmtt*fc i&mkwmhtc. mfez^vx? 

25 ^ (4.44 g, JR* 65*) bT#fc. 

'H NMR (CDC1 3 ) 6 1.69 (1 H, t, J=6.0 Hz), 2.03 (6 H, s), 4.76 (2 H, d, 

J=6.0 Hz), 7.09 - 7.19 (5 H, m), 7.43 (2 H, d, J=8. 1 Hz). 

##01J 1 6 4 3- (4- ((3- y x / 4 s 5"* >SW) '» 7 x ~)V) A > - h 
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#%#|3 1 tmmzLX, 3-7x/^^>^7;V3-;i/t 3-(4-h KD 

95 %. MS 330.1 (MH + )„ 
5 ###U 6 5 (lZ)-N-bh*P^r$/-3-(4-((3-7x/^i/^>^Jl/)^e/)7 

fc HP^>/7$>ij|g|^a.05g, 15.1mmolh h ijXWS >(3.0ml, 
21. 5mmol) CD^^^l/^^^v' h* (30ml)5K®?g£g$&T 30 ^Mtt^ft, 3- 
(4-((3-7i; *5/*>5W) 7iZJW 7*D/t>^ h U/KO. 5g, 
10 1. 52mmol) ZMZTc, *<Dm&m* 70X3T 18 l$IS!ft#&> K«»ttftl»X 

MS 363. 1 (MH + ), 

15 ##0d 16 6 l-(tert-7>*$/#;i/#x;W-3-t KD+^^^lz-lH-f > H 

-;v 

i-(tert-7'h^^*;i/fc;w-iH-<>H-;i/-3-*;^>m^5 1 ;i/xxx 

;P (2. 5g, 9. 08mmol) Oi*f h7kl < D77> (40ml) aMfcfcfci&T* 1 • 5M-^ 
-f y7*^;V**^bTJl/5-«7AhJl/X>^(14ml, 21nmol) *in^ 2 NNIBft 

(2.3g, 100*)£^fiffl#fc£bT#jfc. 

'fl-NMR (CDC1,) <J 1.67(9H,s), 4. 84 (2H, d, J=6. 0Hz) , 7. 14-7. 38 (3H, m) , 
7.58(lH,s), 7.64(lH,d, J=7.5Hz), 8.13(lH,br d, J=8.1Hz). 
25 &mm 1 6 7 2-k Kn*'>;*7\>l/-3-* Y^y^ h*5/-M>W7x> 

6 6 tmmzvx, 3-* b**s* h^^-i-^>v^y aL>-2-tj 

'H-NMR(CDCI,) <? 2.72(1H, t, J=6.6Hz), 3.68(3H,s), 4. 80(2H, d, J=6. 6Hz), 
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5.1K2H.S), 7.30-7.43(2H,m), 7. 66-7. 82(2H,m) . 

1 6 8 2-fc HP+^^^;W3-(2-^^;^>>?;l/^v)-l-^>\/5 1 

##081 6 6 tpg&KH/T*' 3-(2-^^;V^>v;V^'»-l-^>\/5 L ^7 

x >-2-# ^;vxxt;i/J; d &Hfl;£tti (58» &&stfiii&tttt t hx 

'H-NMR(CDC1,) 6 2.42(3H,s), 4. 50(2H, d, J=5. 2Hz) , 5.17(2H,s), 7.10- 
7.82(8H,m). 

#^091 6 9 (2' ,6' ->^3MI/-6-/ h+^h^x-jH-f 

im?z>&%m 1 9 9 ms&%m 200 tmmzvx, mmfc&V!i*m&m 
mttLxmc w& 76%. 

'H-NMRCCDCl,) 6 2.01(6H,s), 3.74(3H,s), 4. 65(2H,d, J=5. 2Hz), 
6.97(lH,d, J=8.4Hz), 7. 03 (1H, d, J=2. 2Hz), 7. 06-7. 24(3H,m), 
7. 35C1H, dd, 1=2. 6 & 8.4Hz). 

17 0 (2* , 6* -V*?Jlr4-* hV>l£ 7x-H-f ;»**7-;i> 
«fir*##IH 19 9 RtHNtfcl 2 0 0 fcRfcfcbT, ^fe£tf£&fi?fc 
^iltifc. W 82%. 

'H-NMRCCDClj) <5 2.03(6H,s), 2. 37 (1H, t, J=6. 6Hz), 3.92(3H,s), 

4.71(2H,d, J=6.6Hz), 6. 94 (1H, d, J=8. 8Hz), 7. 02-7. 22(5H,m). 

##0!i 17 1 (2B)-3-(4-^>^;l/^^'>-2, 6-5>.*. h*'>7xx;P) ^D^> 

4-h KD+^-2,6->?^ h+^>X7^Tk H (1.0 g. 5.49miDol)> ^> 
^>7^n-;K0.65 g, 6.01MDO1) &£tfhV7FMZ7't> (1.5g, 
7.41mol) Ofh7tHD77> (120ml) 1, 1* ^) 

5>K1U5>> (1.8 g, 7.13BB01) £4>*t"3jD** £»TM8 JfrMII#Ufc. 
E*«IC^X^X-' ^;Kl20ml) £Jn*, *ffflLfc^F»**itaibT, tttt 

>=2 : 3-1 : 1) fc#U 4-^>^**->-2, 6-v^ h*^>Xj;P 
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rk F (1. 2g) *®M&ft&tLTWt. 5W;w*x*/|«x^x 

Xx;Kl.lg, 4.91mml)££tf eO^K&ft^hU^ACO.ng, 4.25mmol)©x 
h7kHD77> (40ml) .$&£*&T10#Fa&#Lfco £ 4-^> 

i?;w^'>-2, 6-^^ h*i/^>X7;wxh h (i. 2 g ) ^jraA. m.u\z^n^m. 

(1. 2g) ttT^fc. JR* 64%. MS 343.1 (MH*)„ 

17 2 (2E)-3-(4-h: Fd^v-2, h*~>:7xx;W ^U/t>iX 
10 ^JVXXrJl 

3-(4-^>>>;Vof 3^-2, h^i/7x-;i/)^D^>i!5 1 jHXr;V 
(1. 2g, 3. 50mmol)£cktf lO%/^PuA~^m(0. 40g) ODX^/-;M30ml) t 
Th7tKD77> (30ml) <D*I£i&&£7k£#ffi£CT, gi&T? 1 8 P$|S9fl|#b 

&. mmzmrnvT, mm^m&mmu ^^^(8oomg)^^^aa:b 

15 mrc. -W 90%. MS 255. 1 (MH 4 )„ 

1 7 3 3-(2,6-^7;^D-4-/ b^^xX^T'O/^SIX^l/X 

v?x^;i/*cx^y^x^;i/xxT-;i/(2. 34g, 10. 4amii):fe e fctf 60%*^ 

^bU^7A(0.38g, V.WwuolXDThytFuy^y (40ml) Jg^fc^kftT 10 
(1.5g. 8.71mmol)^iD^ 4 B#Wll#b&. S*«H« 

DTh^77^- (l^mx^;i/ : A^iJ->= 1 : 1 0~1 : 5) fc#U 
25 T##091 7 2 i^CbT^MjlTC^fTVi, Mftfh»(l.l-7g)««dttft 
#libT#fe. 52%. MS 245.0 (MH + ). 

1 7 4 3- (2, 6-i?y)],*n-4~h FD^y7ir;W^DA>tl^ 
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3-(2,6-^7;l/#D~4-* b^i/7xn;WyDA e >mx^VXXT;Kl.l7g, 
4.79mmolK HHk7)V$~$Ml.Zg, 14.2mmolK l-*^^>^*-;Kl.7il, 
9. 80mmol) O^DD^^ >»Jfc (20ml) **»Tfr &2Wn? 4 *MJl#Ufc. 

1:10-1:5) Ki#U Sfflft'&«l(1.0g)S#|fi«l««4:bT#fc. ft 
* 91%, MS 230.9 (MH + )o 

##091 7 5 (6-^>^;V*^'>-2' ,6' - s J^)V-\f.y^)WZ-^)V)^ 

io 

&iB*rs##m 9 9Smi2 0 0 t«LT, £JB4b£fe£&&ffl 
tt«tUT#fc. W 37%. ' 

»H-NMR(CDC1 S ) 5 1. 56(1H, t, 1=5. 6Hz), 2.04(6H,s), 4.'65(2H,d,J=5.6Hz), 
5.03(2H,s), 6.96-7.44(llH,m). 
15 "##0917 6 (2,6-^^^;V7x-;i/)[4-(l,3-^+V^>-2-r;W)7x- 

Hf* 9 s$k (1.20g) Sfb7l:Fa77> (50ml) »t>-C*t<A^*fflif 
tSi&b* (10mg) £iJJJ;L, 2-(4-^Dt7x-;W-l, 3-5?t^V7> 

cio.og) *36Mir«rFbfc. am»m 1 

20 iffc^ 2, 6-^^ fM>X7Jl/T t K (5. Og) ©f h 7 1 H D 7 7 > 

(20mL) ^^O'CTSSTUfc. »T**7«» KJfcS£*f£MteRt,T$ &' 

h^77^-T?»«Ufc. SiXf;V-A^> («*JtTl : 9#>6 7 : 3 
25 tT^7i?XXh) TJRH*r*Cifc«fctK SJStt'&fe (9.10g, JR* 
73%) *StftjftJK«tbT#fc. 

'H NMR (300 MHz, Chloroform-D) 5: 2. 14 - 2.23 (1 H, m), 2.26 (6 H, s), 
3.97 - 4.19 (4 H, a), 5.79 (1 H, s), 6.35 (1 H, d, 1=4.1 Hz), 7.03 (2 
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H, d, J=7.5 Hz), 7.05 - 7.2(1 H, m), 7.29 (2 H, d, J=7.7 Hz), 7.35 - 
7.45 (2 H, m). 

7 7 (2, 6-$?^^7i-;i/) [3-(l, 7>-2-^f ;W 7i- 

5 ##09 1 7 6 tl^mCLT^b'&tl^^feo W$ : 74* . 
l H NMR (300 MHz, Chloroform-D) 6: 2.17 (1 H, d, 1=4.3 Hz), 2.27 (6 H, 
s), 3.87 - 4.23 (4 H, m), 5.77 (1 H, s), 6.25 - 6.4 (1 H, m), 7.0 - 
7.55 (7 H, m). 

&%mi7 8 [4-(2 ) 6-i?^fJH>^)7x-;|/]^^/-Jl/ 
10 (2, &-P*?)\,7x.z.M [4-0, y >-l-<i)V) 7xX;H 

)V (7.10g) , ^DDh>J/5 1 ^>7> (10.8g) , BVttfrYWk (15.0 
g) , 7±b^hV)V (50mL) 1 WW#*»tffc. SJfcig 

-s\*Dr> OgfcJtTl : 9fr£7 : 3fnf^7i?X>h) TSIBTS £ £ K: 

'H NMR (300 MHz, Chloroform-D) <5 : 2.23 (6 H, s), 4.13 (2 H, s), 7.05 
- 7.2 (5 H, m), 7.76 (2 H, d, J=8. 3 Hz), 9.95 (1 H, s). 
20 £©{&£•& (3.70g) §Th7hHD77> (50mL) IC*#U QX>iZft%l 
VT, **<bU^A7^5=»>A (l.Og) *#*B-tffc#&mAfc.. 01CT 

ip*w«>*a-fffcft, «Mi^hu*>Aio*fti& (5. o«) K&m&to 

^W«S»§»iSlbT, «J8ffc-&% (3.43g, JR*61X) £&Hfi*§H£LT 
25 ftfc. 

'H NMR (300 MHz, Chloroform-D) 6 : 1.54 (1 H, t, J=6 Hz), 2.23 (6 H, 
s), 4.05 (2 H, s), 4.64 (2 H, d, J=6 Hz), 7.00 (2 H, d, J=7. 9 Hz), 
7.05 - 7.15 (3 H, m), 7.24 (2 H, d, J=8.1 Hz) 
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##$11 7 9 [3-(2,6-^^5 1 M>^l/)7i-Jl']^^;Hl/ 

>-2-r;i/)7x~;v]^^y-;^e», aawb^fos^&ufc. »W:52x 
fitoftti) . 

5 'H NMR (300 MHz, Chloroform-D) 5: 2.24 (6 H, s), 4.06 (2 H, s), 4.62 
(2 H, s), 6.8-7.4 (7 H, m). 

8 0 3-(4-{[4-(^DO^^;V)^>^;i/]^i/}7xqiJWyDA> 

4- (? a a u-)V> ^>^;vt;V3-;1/ (4. 68 g) , 3-(4-fc K d*~>7 xx;W 

10 7a/1>fc*3 t ;K5.40gh hU7xx;MC*7^>(9.20g)*MWX>--rh 
7k FP75>(60-30mL)©fi£»JiK:iM?U 0X:\ZlfcnVX7W*)V# 
>ttS?X^;K40Xh;PX>»», 15.2g)£^#Miffc#£$Tbfc. ^Ti&7 

2§g$&j & -> u # y 9 a * o t h if v 7 ^ h ft. wmx-^ )v 

15 tf> (*ajtT?l:19^6 1:l*T?^5?X>» TfSWTSJltKliO, 
S&IHb£<Bl(5.19g, !W54tt&fc6!SilfcLT#fc. 
'H NMR (300 MHz, Chloroform-D) 6 : 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, 
t, J=7.7 Hz), 3.66 (3 H, s), 4.59 (2 H, s), 5.04 (2 H, s), 6.89 (2 H, 
d, J=8.7 Hz), 7.11 (2 H, d, J=8.7 Hz), 7.35 - 7.45 (4 H, m). 

.20 ###ii8i n-< y ^;h-7 3-?r ^;h-75 > 

2-^Dt-l-7i-^X^/> (4.0g) , N-fy7"^ft^ (2.60g) , 
N.N-^^MMTSH (15mL) 1 EHa^giffc. R 

25 bfco mm^)v-^Dr> mmitv 1 9 #6 2 1 ar?^7^x>h) 
TUBrrsct^o, mmit&yi (3.30g, 71%) £*6«Mfctt£UT»fc. 

•H NMR (300 MHz, Chloroform-D) (5: 1.01 (6 H, d, J=6. 6 Hz), 1.89 - 
2.04 (1 H, m), 3.05 - 3.15 (2 H, m), 5.26 (1 H, broad s), 6.69 (1 H, 
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s), 7.25 - 7.3 (1 H, m), 7.3-7.4 (2 H, m), 7.75 - 7.85 (2 H, m). 

18 1 b®mzLX&T<D&%m l 8 2 - l 8 4<D{k-&®l*$J&l>t£ t 

18 2 N--r v^o tf;W4-7x^;wi, 3-^ry-;i/-2-y $ > 

JW80X. H^^ 0 'H NMR (300 MHz, Chloroform-D) <5 : 1.31 (6 H, d, 
5 J=6.3 Hz), 3.65 - 3.80 (1 H, m), 4.95-5.05 (1 H, m), 6.69 (1 H, s), 
7. 2 - 7. 4 (3 H, m) , 7. 7 - 7. 8 (2 H, m) 
#^18 3 K-A^v'JM-^xZJH, Z-^T s /—)V-l-7^y 
WMU% 0 H&flfitfctl,, 'H NMR (300 MHz, Chloroform-D) 6: 0.8-1.0 (3 H, 
m), 1.1 - 1.5 (6 H, m), 1.5 - 1.8 (2 H, m), 3.2 - 3.4 (2 H, m), 5.20 

10 (1 H, broad s), 6.70 (1 H, s), 7.15 - 7.5 (3 H, m), 7.7 - 7.8 (2 H, m) 
18 4 N-(3-^ f-)Vf9-)V) -4-7 x~;Wl , Z-^7 s S—)V-l-T $ > 
K$9 1«, 3»fi*««. 'H NMR (300 MHz, Chloroform-D) <5 : 0.96 (6 H, 
d, J=6.6 Hz), 1.40 - 1. 65 (2 H, m), 1.65 - 1.8 (1 H, m), 3.2 - 3.4 (2 
H, m), 5.13 (1 H, broad s), 6.70 (1 H, s), 7.2 - 8.05 (5 H, m) 

15 ##0U 8 5 N-7 ti tf J1/-4- [4- ( HJ 7;M" O * 7 x x;W -\ , 3-^7 y 

-;w2-t^> &{k*mm.m. 

2-^Dt-l-[4-( h "J 7J^D Jk) 7 i-JW 1^ ; > (5.34g) , N-^D 

yzbttfm (2. 60 g ) , x^y-;p (5omD om&m*MfmmhtiiAt> 1 

(5.11g, ^70%) £&6&H<>:LT#£:„ 

'H NMR (300 MHz, DMS0-D6) 5: 0.96 (3 H, i, J=7. 4 Hz), 1.45-1.8 (2 H, 

M), 3.31 (2 H, i, J=7.0Hz), 7.30 (1 H, s), 7.75 (2 H, d, J=8.5Hz), 
8.00 (2 H, d, J=8.5 Hz) 

25 18 5 tmm\z vx, uT(D0^m 1 8 6 ms&nm 1 8 7 coft^ 

1 8 6 4-(4-# a D7i-;W-N-7*D M)V-\, 3-?7l/-;V-2-75 > 
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'H NMR (300 MHz, DMS0-D6) 6: 0.95 (3 H, t, J=7.4 
Hz), 1.4-1.8 (2 H, m), 3.30 (2 H, t, J=7. 1 Hz), 7.15 (1 H, s), 7.48 
(2 H, d, J=8.5 Hz), 7.66 - 7.96 (2 H, m). 

1 8 7 4-(3-* ^y7x^V)-N-yo M)V-\ t Z-^7V-)V-2-7 5. 

5 >jMb3K*fttt 

JR*71X. &St&*gilo 'H NMR (300 MHz, DMS0-D6) 6 : 0.95 (3 H, t, J=7.4 
Hz), 1.45 - 1.7 (2 H, m), 3.32 (2 H, t, J=7.1 Hz), 3.81 (3 H, s), 6.85 
- 7.0 (1 H, m), 7.1-7.2 (1 H, m), 7.25 - 7.4 (3 H, m). 
##00 18 8 N-7a t!;W5-7x-jM, Z-^7 s /-)V-l-7 5 > 

io 7x^;i/7-khr;^bH (i.20g) o^na^^> (iobL) fllttlcJUfc 

(1.60g) SOtJTflTFU SIfcRl/TlPSWj&»tfiffc. fc&m&VO&M 

mzmzin-'juvfyttmm a.isg) , x?;-)v (30mD £in*., flni& 

1 : 9^&2 : l*T^5^x>h) T?SW*r5^tfc<k D, SJgftl'&tl 
(120mg, W5%) SM6^tbT#fc. 

l H NMR (300 MHz, Chloroform-D) 6: 1.02 (3 H, t, J=7.4 Hz), 1.6 - 1.85 
20 (2 H, m), 3.28 (2 H, t, J=6.7 Hz), 5.30 (1 H, broad s), 7.20 (1 H, t, 

J=7.3 Hz), 7.25 - 7.4 (3 H, m), 7.4 - 7.45 (2 H, m) 

##0!f 1 8 9 3-(3-^^;i/7x/ + '»^>X7;Pxk H 
3-^D^>X7^rk H (7.01 g, 37.9 mmol). m-# (4.51 g, 

41.7 nnnol), mitmCU) (4.53 g, 56.9 molh jfeBfc&U *A (7.86 g, 56.9 
25 mmolK hTU^> (50 mL) ^«k^y »J > (25 mL) ©fi-&**S*»HflT, 

170 t T24 l$Mft#bfc. JRfcfi^to£fcSP&, fcr»J5?>£»JETTS£ 

bfc. m&KLwmx-^fr&tox.* *m*j*mm\stt&s 1 m & 
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3»aE«'>U*W*7A^D-7h^97^- (A*tf>~10S ftll^A 

TfcttU «Hfe£#f (5.80 g, 72JK) t bT#fc. 

MS: m/z 213 (MH + ). 

###li 9 o [3- (3-* ^)iy i;^»7 x-jW * * / 

5 3-(3-^^;i/7x/^^)A>7:T;l/xfcH (5.80 g^ 27.3 mmol) £l,2-v> 
;*h^>X*> (30 mL) ^«fh7kKn77> (30 mL) OfiifcfcaMfU 
^TTTK^W^^hU^A (0. 567 g, 15.0 mmol) SJO/Lfctfe, PlfflT? 

10 U*yM7A^DTb^77^- (20X-60* Stlf^/A+tV) 
SU (4.83 g, IR¥ 83X) %®M&tiiVl®lt LT#£. 

•H NMR (CDC1,) 51.66 (t, J=6.0Hz, 1H), 2.33 (s, 3H), 4.67 (d, J=6. 0 
Hz, 2H), 6.79-6.83 (m, 2H), 6.90-6.94 (m, 2H), 7.01 (s, 1H), 7.09 (d, 
J=7.5 Hz, 1H), 7.19-7.34 (m, 2H). 

15 ##0U 9 1 3-(4-^^JW7xy^»^>X7;Uxt:H 

###! 18 9 tiifcbT, S-^D^^Xj^ft Hi WS-)Vfr 
6««ft:«&«*«fiift«*iUT#fe. JR* 83*. 
MS: m/z 213 (MH + ). 

20 9 otmmzvx. 3-(M^7i/^>')^>X7;pfk h^s 

*«ft:^«**llfi»tt*i:^T#fc. JR* 86*. 

'H NMR (CDC1,) 51.62 (t, J=6. 1 Hz, 1H), 2.34 (s, 3H), 4.66 (d, J=6. 1 
Hz, 2H), 6.88-6.94 (m, 3H), 6.98 (s, 1H), 7.06 (d, J=7.7 Hz, 1H), 7.14 
(d, J=8.7Hz, 2H), 7.30 (t, J=7. 7 Hz, 1H). 
25 ##0519 3 (3-7n ; e7i^l') (7x~J|/)/^/> 

*&T> 3-^D^^>^/<;i/i7PU H (9.50 g, 43.3 mmol) <£A>if> 
(30 mL) »«i:li[{t7^5-7A(III) (6.93 g, 52.0 mmol) *'PWf~Dl®X, 
50 £T#i&UT 2 1»X^;V 
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5* mmx^/^^» mmv, mmit^ (10.7 g , jr* m *m 

5 MS: m/z 261 (MH+)o 

###119 4 l-^P ; E-3-(l-7x^;i/hr-;V)^>if> 
2fC#T, h U 7i-MX*-^A3-^ K (13.3 g, 33.3 mmol) 

Ofb7kFD75> (80 mL) ^®i£K:;*J U 7A K/h^F (3.37 g, 

30.0 mmol) £4>»TojD;L> g^B^T, l^i&T 4 mm&&Ltc. 
10 lC(3-^D ; E7xn;W(7x^;0^^y > (5.22 g, 20.0 mmol) Ofh7k 

H'D77> (20 mL) jft**arFU £ StC^&TfcT 2 B#jM#bfc„ 

^fCTK^in^., H^X^;H?&ffiU ISSJ^iizKT^ !5li7^y7^-e 
^BETT^^^b^o ijti£v''J*^>*7^07h^77^ 

- (A*1f>~10* KtI^/A^"t)-» Tf»0£U (5.18 g, 

15 ft* 925K) S^^tltbT#fc. 

MS: m/z 259 (MH f ). 

###| 1 9 5 3-(l-7xn;l/tfn;W^>X7;Vxk K 
l-7P ; E-3-(l-7x-;VHn;W^>-tf> (l.OO g, 3.86 mmol) Orh7k 

hd77> (5 mL) mm^mnmnrf, -n x: cxi^u u m n-y> 

20 ^'Jf^A/A^^t (3 mL, 4.8 mmol) §HTbfc, 1 IfcWfl, N,N-^ 
;*3SMs;kk7^ H (0.372 mL> 4.80 mmol) £;&a;^ ££{C|rIMT 2 ftHQft 

^S^^U*y;i/*^A^a^h^77>f- (^it>~20X i^fxf;v/A 

25 T?*&SU MflT&ft (0.626 g, 78*) £fcfi«M*«l£l/T*3< 

MS: m/z 209 (MH*) 8 

9 6 [3-(l-7i^k-JW7i-JW^^/-JV. 
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&mmi9 0 £W«lteLT, 3-(l-7xn;Hfn;i/)^>X7;VTt:H^e>S 
mit&® fcaSfiifttt* thT&ft. JR* 84*. 

l H NMR (CDC1,) 51.68 (t, J=5. 3 Hz, 1H), 4.69 (d, J=5.3Hz, 2H), 5.47 
(s, 2H), 7.24-7.34 (m, 9H). 

5 ##0»ji 9 7 3-(2-^5 i ;wi-^7^;i/)^>'Xr;uxbH 

l-^P ; £-2-^5 1 ;P^-7^1/> (3.32 g, 15.0mmolK (3-M5^7i- 
;l/)#D>g| (2.13 g, 15.0 miDol) £ 1 M JHfc^HJ£A#»ft (30 mL), 

x^/-;i/ as bl) &£zth)VJL> (3o mD ®Atti3Mu 7)V3>mm 

Ltctik, xh7*X(HJ7xX;i/#X7>f >)^7^7A(0) (0.867 g> 
10 0.750 mmol) fciDAfc. Kfofo*7)V3>&m&T, 80 "C T? 24 P#RIJ8l#b 

it. K%mktitm&* TMsitfftBix^TftfiRU ^ataix 
ft. mmommm&&%i&&&rm&L, m*mwr? ^v^mm®. m 

g|X^;W/^^U-» Mft^tt (2.39 g, 65X) £&Hfiit& 

15 ftlilT^fc. 
MS: m/z 247 (MH + )„ 

19 8 [3- (2-* ^-l-t7fJW7xr;W ^ ^ y 
###I1 9 0t^ClT, 3-(2-^5 L ;Wl-^-75 1 ;V)^>X7;VxbH^ 
P,^S^«»*Mfi*!illtt*tfc«tbT#fc. JR* 8135. 
20 'H NMR (CDClj) 61.74 (t, J=5.3 Hz, 1H), 2.24 (s, 3H), 4.78 (d, J=5.3 
Hz, 2H), 7. 20-7.53 (m, 8H), 7.77-7. 85 (m, 2H)„ 

1 9 9 2' , 6' -^^^;Hf7xx;W3-*;Wt;Vx k h* 
3-7o^>XrJVTkH (18.5 g, 100 mmol), 2,6-5?^^7zzM 
n>M (21.0 g> 140 mmol) £ 1 M MfcJ- h U (200 mL), X*y 

25 (100 mL) fc.ktfWl'XV (200 mL) <2}li£fc:ig#U 7)l3>m&Vft 

Th7^(h'j7x-MX7>f »/^S^A(0) (5.78 g, 5.00 
mmol) £UDA7t. ££&£7;^>l£ffi^T, 80 X: T 20 P#raft#bfc. £ 
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)\,/ss*v» rmmv, mmfc&w (20.4 g > w m) *&&w&mt\, 

5 MS: m/z 211 (MH + ) 0 

2 0 0 (2' , 6* -y^f;i/t'7x-jV-3-fJW * * 7 
2' , 6' -i^^^Hf 7i-JH-*;WtJl/7 1 H (18.5 g, 88. 0 mmol) & 
l,2->>;< h3^>x^> (100 mL) *J;tXx b Ha75> (100 mL) ©}g*& 
fc»#U 3IC»TT!**fl3*»>*^bU»>A (1.66 g, 44.0 mmol) ZMXIt 

io nm.r 3 s&fcgfi-e 3 p#wji#ufc. R^KEfc******., 

TttJft«> ME«»Ufc. ^'>'J*yM7A^D7h^7^- (10X 
~50% |»Xf;V/'S+*» T*t®lU gift^l (15.6 g, JR* 83%) £ 

15 'H NMR (CDCI3) 6 1. 66 (t, J=5.9 Hz, 1H), 2.03 (s, 6H), 4.74 (d, J=5.9 
Hz, 2H), 7.07-7.19 (m, 5H), 7.35 (d, J=7.5 Hz, 1H), 7.43 (t, J=7.5 Hz, 
1H). 

##W2 0 1 [3-(2, 6-7^5 1 Jl/7 1 / * 7 x^M ^ ^ ; - JV 
3-7D^>X7^fkH (6.1 g, 32.7 mmol), 2, 6->?*3\>V7x 
20 (4.0 g, 32.7 mmol), (4.4 g, 55.6 mmol), &&#U«7A (9.0 g, 

65.4 mmol), fcTU$» (40 mL) £<fctf m-^>l/> (20 mL) ^ 

*»ib^ti4o *c i6 mmmftvtc. Kj&n&m&ifc^ 

25 3-(2, 6-^^^7xy^"»^>X7;i/7 i fcH (jR*II4j**b£tf) 

c<Dit&y)&*? y— ;K74 iDCiiffu ^TT^-fb^^^i-hu^ 

A (0.62 g, 16.4 mmol) TOT 2ttMJ!#L&. 
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^x^;i/=4/i~2/o n&&$i®&m<k$® (1.7 g, jr* 

23*) 

•H NMR (CDC1,) a : 1.60 (1H, t, J = 6.0 Hz), 2.12 (6H, s), 4.64 (2H, d, 
5 J = 6.0 Hz), 6.65 (1H, dd, I = 2.7, 8.1 Hz), 6.80 (1H, s), 6.97 (1H, d, 
J = 7.5 Hz), 7.02-7.13 (3H, m), 7.22 (1H, d, J = 7.5 Hz). 

4-hHD^^>X7;l/xtb*(28.2 g, 231 mmol), UHfc&UtfA (47.9 g, 
347 mmol) > atf-ffcfrUtfA (3.84 g, 23.1 mol) Rtf N.N-SJjWI^VA 
10 75 H (280 mL) fc, £M&#T^>i^7ni= P (27.5 mL, 231 

mmol) Sin** mmzx 24BfP* , !}*#Lfc. Rj6*fcff*x^fcT#*5U 

(48 g, JW98X) 

*H NMR (CDC1,) 5: 5.16 (2H, s), 7.08 (2H, d, J = 8.7 Hz), 7.31-7.48 
15 (5H, m), 7.84 (2H, d, J = 8.7 Hz), 9.89 (1H, s). 

2 0 3 (2B) -3- [4- K >V)Vtt >0 7 xx;K) 7 ? U ^Bl ter t-7^ 

)V 

itX^VfrXfrSmSt \ett-7?)V (13.8 g, 51.8 mmol) (D^h^fcHn 
7 5>&?£ (100 mL) \Z. QXZmWT 60X**^bU^A (2.45 g, 61.2 
20 mmol) fcjbn*., IMfcT 15#W«#Ufc. ^Jl^tlfc, Ot;&#T 

4-(^>^t^-»^>X7;l'fk H (10 g, 47.1 mmol) <Z)xh7kKD7 

7>*fc (i38mi) ^arru *an?3»wa»ufc. Rjm&wm&> mm 

25 fet§&<D^Sft;£« (13.7 g, 9480 S#fc. 

'H NMR (CDC1,) <5: 1.53 (9H, s), 5.09 (2H, s), 6.24 (1H, d, J = 15.9 

Hz), 6.96 (2H, d, J = 9.0 Hz), 7.32-7.49 (7H, m), 7.54 (1H, d, J = 
15.9 Hz). 
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###12 0 4 3-(4-fc FD*i/7i-JW^DA>i tert-^JV 

(2E)-3-[4-(^>^;^*'»7x-;W7^U;Httert-^;P (13.3 g, 
42.8 mmol) , lOXPd^* (1.3 g) , X^/-;K100 mL) Rtfx h 7 fc F D 

5 3tt£ttJEJMU *ftttft©*»fr&tt<7. 5 g, JR*79X)*fcfc. . 

'HNMR (CDClj) (5: 1.41 (9H, s), 2.50 <2H, t, J = 7.8 Hz), 2.83 (2H, t, 
J = 7.8 Hz), 6.74 (2H, d, J = 8. 7 Hz), 7.06 (2H, d, J = 8.7 Hz). 
##fl)2 0 5 3-[4-[(3-^nt^>j?;V)^^]7x^W^nA>i tert- 

10 3-(4-h Ka^i/7xXJl/)7°D/1>^ tert-7*^;H5.5 g, 24.7 mmol)© 
N,N-^^WM75 H*«(100 mL) (TCj»#T 60X**ft^ h U "7A 
(1.09 g, 27.2 mmol) *JP/L, HfifcT 15 #|HI*#b&. 

0tIj^T3-^D ; E^>^D5 h* (6.55 g, 25.91 mmol) £im;L, ^ 

15 Tft#bfco »»X5 1 ;H*lftttV^^ , ^AfcT«*l/fc«, «EHMBU 
*S^*©£Hfl?&tt (7. 5 g, W 78*) 

•HNMR (CDC1 S ) 5: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.01 (2H, s), 6.87 (2H, d, J = 8. 7 Hz), 7.12 (2H, d, I = 
8.7 Hz), 7.24 (1H, m), 7.34 (1H, d, J = 7,5 Hz), 7.44 (1H, m), 7.59 

20 (1H, s). 

2 0 6 2' , 6' -^X^VI/tf 7x-;W3-^j;Wfb H 
l,3-> ? X5 1 ;l/-2-7*D ; E^>-tf>(3.87 g, 18.2 mmol), Z-ft)V$)iy x.—JV 
#O>^(3.0g, 20.0 mmol), x h?*rX h U 7xx;i/Ji>X74 >nyWb> 
(0.84 g, 0.73 mmol), h U "7 A (5. 79 g, 54.6 mmol), *(20 mL), X 

25 (20 mL) Rtf hJl/X> (200 mL) T-H'^JIH&T— 

IftMfcfciftLfc. RJStt*»Kx^;HCT*«?L,. *fcTife 

^>-/\^-»j->/jS^x^;i/=5/i) fcrflfiu «fi?ft«©*«{t;^«i 
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(3.48 g, WZl%) . 
>H NMR (CDC1,) 6: 1.01 (6H, t, J = 7. 5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
7.16 (2H, d, J = 7.5 Hz), 7.31 (1H, m), 7.47 (1H, dt, I = 1.5, 7.5 Hz), 
7.60 (1H, d, J = 7.5 Hz), 7.71 (1H, t, 1-1.5 Hz), 7.89 (1H, dt, J = 
5 1.5, 7.5 Hz), 10.06 (1H, s). 

##092 o 7 (2',6 , -^x^;pH7xn;i'-3-r;i/)^^/-;i/ 

2* , 6" -v'X^Hf 7xx;W3-#;W\VVxtF(3.48 g, 14. 6 mo\)<D*2 S 
-;K35 mL)^r;xh7fcHD77> (35 mL) <DW&&mz, ft^TTTKSHb 
frVmi-hWl* (0.28 g, 7.3 mmoi) ZMXlt®., I^MT 1 P#IHl£#bfc. 

io Rfom* i Mmmmizx m \zm&vtc&, i^x^ucxiwiu *Rtf«s 

fcT«f*U &fi?0l1*CD»Bfc£«l (2.82 g, JR* 80X) 
l H NMR (CDC1,) <5: 1.02 (6H, t, J = 7.5 Hz), 1.68 (1H, t, I = 5.7 Hz), 
15 2.31 (4H, q, J = 7. 5 Hz), 4.74 (2H, d, J = 5. 7 Hz), 7.08-7.21 (4H, m), 
7.27 (1H, m), 7.33-7.46 (2H, m). 

###12 0 8 2 , ,6'-v ? 7;^Ptf7xX;i/-3-^;Wt;l'7 I t: H 

###12 o 6 tmWzVXs i,3-i?7;v^-n-2-7*P ; e^>if>R^3-*;v 

>jv7i-Ho ym^^mit^^^rco a^jfttttt (3.0 g, jr* 

20 9330. 

'H NMR (CDC1,) 6 : 6. 97-7.09 (2H, m), 7.34 (1H, m), 7.64 (1H, t, J = 
7.5 Hz), 7.75 (1H, m), 7.93 (1H, dt, J = 1.5, 7.5 Hz), 7.99 (1H, m), 
10.08 (1H, s). 

###J2 0 9 (2 , ,6'-v ? 7;^atf7xX;i/-3--f;0^^/-^ 
25 ###12 0 7 £P9*fcbT, 2',6 , -v?7Jl/tDt , 7x^R-*WTt: 

'H NMR (CDC1,) 6: 1.72 (1H, br), 4.76 (2H, s), 6.92-7.04 (2H, m), 
7.29 (1H, m), 7.35-7.51 (4H, m). 
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##0tj 2 10 3-7X U J SfeESBM 

3-7*D ^;K5. 87 g, 27.3 mmolK T-U>(3.73mL, 41.0 

mmolK ftft-fe^A(12.5 g, 38.2 mmolh HJX (^>^Uf>7th 
» z7t95?£A(0)(1.0 g, 1.09 mmol), rac-2,2' -t?7. (^7i-WX7 
5 ^>0-l,r -Vf?" 7 ^1/(1.02 g, 1.64 mmol)KX£hJl/X>(60 lO^I^Kt, 

se**hat 8ot:tcT i6 mmmwvrco Rism&mm* k««**r«ii 

&^U#$OW7 5A£nTb^974-- (^U" >/#»X3\JW=l 0/1 -4/1) 
fcTflfftU )KIH&lilA<0«Ji^4ll (2.13 g, Jfc*34%) 
10 l H NMR (CDC1,) 6: 3.90 (3H, s), 5.79 (1H, s), 6.98 (1H, t, J = 7.5 
Hz), 7.09 (2H, d, J = 7.5 Hz), 7.21-7.36 (4H, m), 7.57 (1H, dt, J = 
1.5, 7.5 Hz), 7.72 (1H, t, J = 1.8 Hz). 
2 11 (3-7 X 'J/7 x-;W ;* ? J 
3-7XD/£S#^?WK2.13g, 9.37 imol) <Dx b ^ 1 FD77>&}& 
15 (22 iL) fc, Olca^T, *^kU^7A7^^-7A(0.36 g, 9.37 mmol) 
ITOfcT2ftMftJ*Lfc. ^ii^#ltcam^-hU7A+7K?0^(9.1 
g, 28.1 mmol)^l0o< D^Jn^, MfcT 5 l$lffl«#lx&. 3RM&&*ifll' 

20 (1.12 g, JR^60« £#fc„ 

•H NMR (CDCls) 6: 1.61 (1H, t, J = 5. 4 Hz), 4.65 (2H, d, J = 3. 6 Hz), 
5.73 (1H, s), 6.88-7.04 (3H, m), 7.05-7.13 (3H, m), 7. 22-7.33 (3H, m). 
#^032 1 2 5-(2-(4-((3-7xy^^>> ? ;W^'»7xn;l/)X5";W- 

25 3- (4- ( (3- 7 x / * 5"* Or* 3/) 7 x x;W 7°D A > ~ h U ;l/ (0. 5g, 

1.52molK 7'7^hU7A(0.49g, 7.54mmol), MfcT MO A\g, 

7.66mmol)<£N,N-^*^*;i'A75 K(20ml)«£ 110*07? 28 P#|Hlft#Lfc. 
K&8$£»&X?M1/7?^5RU £x>H#»«L tK, «<b7-HJ£A#»»[ 
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*^*7A^D7h^77^-(ffilI^: a^>=2 : 3~2 : 

(0.24g, 4330 
5 MS 373. 1 (MH + ). 

##092 1 3 3-(2-(4-((3-7i/^^>^)t^v')7x^)X5 : ;W- 

1, 2, 4-J*-*tf5>7y-;W5 (4H)-:t > 

aZ)-N-kh*D^^-3-(4-((3-7x/^^>^;W^^)7x^;V)^D/1 
>-f 5 F7^ KCO.BOg, 1.38mmol). #;l/#x;WM 5 ^/-/KO. 66g, 
10 3.45mol)©xb9bl<D77>(20ml)»*SS*Tf SRPMil^Ufc. RJS» 

x^;v : **y-;p=io : ntttu atoH6ti*(o.i65g)fc#fc.ifcfc, to 
15 iift*5?**u->(6Mi)ic»sb, 110*01? i mrnntft b£ 0 K*i*«tsiwix 
^tm&jru *x>Bfejc*»u m^hu^ATfc^TjK^^ est 

^&S»ft*ffV^ 3WB^*(94ig, 74tt£*fi:/UXkftfcl/r#fc. 
20 MS 389. 2 (M#). 

(1Z) -N-k H P *is-Z- (4- ( (3-7 x / 7 i-JW 7*D A 
W 5 K75 H(0.50g, 1.38mol)t&ft^:a-XJH0. 105ml, 1.44mmol)(D^^ 
25 ^;l/7-fe h7^ K (20nl)*tt££irc 5 P#WiJI#bfc. fiBfi*fc*iwx^* 

: A^>=1 : 2~2 : 3)fcttU SJlft£t> (75mg, 13tt 
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MS 409.1 (MH*)o 

5 3-^^-2-^7 > (2. 64s) ©**y-;H30Bl)»tt*-30t;te*MaJU 
#U*(4.8g)&JD*.» a>£®tffc**Sgi&£*T?IMBbfc. #5nfc«^**K:, 
N-O-^^^^W^^VT (2.92g) , »R^-hU^A(2.40g)*Jn^ Jffl 

10 77-f-t»«U&. »RX^-A^> (*«JfcT? 1 : 9fr£ 2 : 1 £T? 
df?$>x>h) T«W1**cifcJ:D, (o.90g, JR*2lX) £31 

l H NMR (300 MHz, Chloroform-D) 6: 0.94 (6 H, d, J=6.6 Hz), 1.23 (6 H, 
d, J=6.8 Hz), 1.45 - 1.8 (3 H, «a), 2.75 - 2.9 (l H, m), 3.1 - 3.25 (2 

15 H, m), 5.0 - 5.25 (1 H, m), 6.05 (1 H, d, J=0.9 Hz). 

###!2 1 6 2' -3ft;l/5;p-6' -*^)V\£7 xX;W3-# )Vtf>WL*9-)V 

2-^pc£-3_^^;^>X7;l/7 i b H(0.30 g, 1.51 mmolK hUT. 
^'Jr>7th» Zi;i7^^A(0) (0.055 g, 0.060 mmol), 2-(5?>'£a y \ 
^'>;i/^7.^wy)H7xr:;i/(0.032 g, 0.091 mmol), U>&H#U?A 

20 (0.64 g, 3.0 mmol), 3-(^ h^r^;^x;i/7x-;W^O>^(0.35 g, 

i.96 mffloi)R.^h;vx>(6 mD om&to&T jvx >m$.t 9o*c(ct 17 mm 
*ict*», ft** mj *a) » MffiMbfeo »«*^u*y 

jW7MD7h^77^- (A*tf>~M^>/fifc&X^;l/=4/l) fcTfc 
25 »U J*feJfc3RC!>$aift;£to (0.25 g, JR^65X) 

'H NMR (CDCl^d: 2.12 (3H, s), 3.93 (3H, s), 7.39-7.48 (2H, m), 7.50- 
7.60 (2H, m), 7.87 (1H, dd. J = 0.9, 7.8 Hz), 7.95 (1H, t, J = 1.5 Hz), 
8.12 (1H, dt, J = 1.5, 7.8 Hz), 9.68 (1H, s). 
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XfJ^ij7i- JM>Xjj%- 7A7*D^ H0.55 g, 4.13 miol) ©X h 7 k 
(21 mL)K, Sift^T**flIthU^(O.Hg, 3.58 

5 t*7x~;V-3-#;M*>^ 9^(0.70 g, 2.75 mmol)<Z)xh7liKa77>}§ 
fc(20 iD^DD^ 70t:{c:T3Nfiajfll^b^. £JftS££?fcm 

1?, #5n*»at io%Pd^(o.i g)M^*/-;KM lOoMrtbt, 

=4/1) fcT*»«U M&MVHD&M<kf>y) (0.63 g, K*85X) 
•HNMR (CdCljd: 0.75 (3H, t, J = 7. 2 Hz), 1. 33-1.50 (2H, m), 1.98 
(3H, s), 2.23-2. 32 (2H, m), 3.92 (3H, s), 7.08-7.16 (2H, m), 7.22 (1H, 
t, J = 7.5 Hz), 7.36 (1H, m), 7.50 (1H, t, J = 7. 5 Hz), 7.86 (1H, t, I 
15 =1.5 Hz), 8.03 (1H, m). 

##M2 i 8 (2' -*^;t/-6' -7u tr;i/ t*7xr.;p-3-r ;w * * y 
2 , -^5 i ;W6 , -7 r okr;nf7x-;w-3-^;i/^>m^5 1 ;Ko.63 g, 2.35 

mmol)©^h^t Hn77>»jS (6.3 mL) fc,. 0TCj*#T> TK&ftU 3^72x7 
H-^A (0.089 g, 2.35 mmoDSJn^ ITOfclT 2 P#Ha8fc#Lfc. RJ&^-d 
20 &K:^^bU7A 10 7KfP&Kl.5 g, 4.7 mmol) £*3>o < 0 tMZ, ^M.\ZX 

y;W7A^D7b^7>f- (^\^>/s^x^;p=io/i~2/i) 
u m&mytommfc&to (0.50 g, $&m) 

•HNMR (CDC1,)<5: 0.77 (3H, t, J = 7.5 Hz), 1.36-1.51 (2H, i), 1.65 
25 (1H, t, J = 5.4 Hz), 2.00 (3H, s), 2.25-2.34 (2H, m), 4.74 (2H, d, J = 
5.4 Hz), 7.06-7.16 (4H, m), 7.20 (1H, t, J = 7.5 Hz), 7.35 (1H, m), 
7.42 (1H, t, J = 7.5 Hz). 

###12 1 9 2' -4 V^JH' -*3^Hf7 i-JH-*M>H/^V 
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###12 1 7 tmmzLT, r -wv-iW -*3-)v\zy xx;m-#;w#> 

l H NMR (CDC1,)<5: 0.68-0. 74 (6H, i), 1.61 (1H, m), 1.98 (3H, s), 2.20 
5 (2H, d, J = 7.5 Hz), 3.91 (3H, s), 7.05-7.12 (2H,.m), 7.19 (1H, t, J = 
7.5 Hz), 7.33 (1H, m), 7.48 (1H, t, J = 7.5 Hz), 7.83 (1H, t, J = 1.8 
Hz), 8.01 (1H, m). 

###12 2 o (2 , -rv^;w6 , -^5 1 ;nf7x-;i/-3-f ;i/)j**y-;v 

'###12 1 8t^CbT, 2W V^W-^^t'7x-JV-3-*M 
10 >m*?)Vfrbmm4k&®l*&l&lsfc' i6»^(W90J!). 

'H NMR (CDCl s )d: 0.69-0.76 (6H, m), 1. 58-1. 72 (2H, m), 2.00 (3H, s), 
2.22 (2H, d, J = 7.2 Hz), 4.74 (2H, d, J = 4.2 Hz), 7.04-7.15 (4H, m), 
7.19 (1H, t, J = 7.2 Hz), 7.34 (1H, nO, 7.41 (1H, t, I = 7.2 Hz). 

###12 2 i 2*-x^;w6'-^5 1 ;i/H7xz:;w3-*;^>m^5 1 ;v 
15 ###12 i 7 tmmzvx. 2 , -*;i/$;u-6'-^5 1 ;nf7x-;i/-3-*;^> 

fifebfc. *t&*fitttt(JR*82X). 

'H NMR (CDC1 8 ) a : 1.01 (3H, t, J = 7.5 Hz), 1.99 (3H, s), 2.32 (2H, q, 
J = 7.5 Hz), 3.92 (3H, s), 7.08-7.18 (2H, m), 7.24 (1H, t, J = 7. 5 Hz), 
20 7.37 (1H, m), 7.50 (1H, t, J = 7. 5 Hz), 7.87 (1H, m), 8.03 (1H, m). 

###1222 (2'-x5 1 ;w6 , -^^;nf7xn;w3— OV)*?;-)^ 

###12 1 stmmzisT. 2 , -X^;i/-6*-^^>H7x-;W3-*;i/^>^ 

»H NMR (CDClj) 6: 1.02 (3H, t, J = 7.5 Hz), 1.67 (1H, t, I = 6. 0 Hz), 
25 2.00 (3H, s), 2.34 (2H, q, J = 7.5 Hz), 4.74 (2H, d, J = 6.0 Hz), 

.7.07-7.17 (4H, m), 7.22 (1H, t, J = 7.5 Hz), 7.36 (1H, m), 7.42 (1H, t, 
J = 7.5 Hz)'. 

###12 2 3 (2,2',6'-hU^5 1 JHf7xX;i/-3-'f;i/)^^y-;W 
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0%mi 9 9s.tf###i2 o o tmmzvx, mmih^m^m^^tv 
xmrc. jr* 19%. 

'H-NMRCCDCl,) 5 1.94(6H,s), 1.97(3H,s), 4.69(2H,d, J=6.0Hz), 
7.01(lH,s), 7.06-7.32(5H,m). 

5 

n-mmz o 2 a z-u-ww-v^frvy h**si-2-* 

10 ntco 6735. ttttfc. 

'HNMR (CDCl,) 62.01 (s, 6 H), 2.28 (s, 3 H), 2. 52-2. 57 (m, 2 H), 
2.85-2. 90 On, 2 H), 3.67 (s, 3 H), 5.08 (s, 2 H), 6.70-6.79 (m, 2 H), 
7.02-7. 20 (m, 6 H), 7.37-7.46 (m, 2 H) 0 

0 3 Z-ii-W ,6' -*J* : ?)V\±y*-)V-Z-'( )V) * h^^-2-^5 1 

15 ^x^l/I^Pt^® 

#5|W3 8^»tT, 3-[4-[(2',6 , -^^5 L ;i/lf7x-;W3-'f;W^> 

T#£. 56X. 

l H NMR (CDC1,) 5 2.01 (s, 6 H), 2.28 (s, 3 H), 2.60 (t, J=7.8 Hz, 2 H), 
20 2.89 (t, J=7.8Hz, 2 H), 5.08 (a. 2 H), 6.73-6.80 (m, 2 H), 7.04-7.20 
(m, 6 H), 7.38-7.46 (m, 2 H) 0 

^£g^I2 0 4 3-[4-[(2 , ,6'->'^5 1 ;Pk^x-;W3-r;W^ h+^]-2-^;p 

0%msitmmzLx. 3-(2-7;v^-D-4-t:Hn^'>7xzi;w)yntf^ 
25 >g|x^;w t (2' , 6* -v* ^;nf 7 x - ;w-3-^ ;W ^ * / e>^jSte£#i 

56X. 

. 'H NMR (CDCl,) 51.23 (t, J=7. 2 Hz, 3 H), 2.00 (s, 6 H), 2.57 (t, 
J=7. 7 Hz, 2 H), 2.90 (t, J=7. 7 Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 5.07 
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(s, 2 H), 6.63-6.70 On, 2 H) , 7.06-7.19 (m, 6 H), 7.37-7.47 (m, 2 H), 

mam 20 5 z-^-ax ,^- s J^)v\iy^)v-z-^)V)^ h^A-i-y )v 

3 8 t mU\Z hXs 3- [4- [ (2' , 6* -V * \£ 7 x )V) * h 
UT#fe„ IR^ 52*. 

'H NMR (CDCI3) <5 2. 00 (s, 6 H), 2.63 (t, J=7. 6 Hz, 2 H) 2.90 (t, J=7.6 
Hz, 2 H), 5.06 (s, 2H), 6.63-6.70 (m, 2 H), 7.06-7.18 (m, 6 H), 7.36- 
7.46 (m, 2 H). 

10 0 6 3-[4-[(2 , ,6 , -> ? ^5 1 ;pe7xnjP-3-'f;P)^ h^->]-2-^ h 

* =yy iZJW yp tt>M^)l 

###J3 1 il^KbT^ 3-(4-h Hn^->-2-^ h*~>7x-;i/)7°ntf;t 
>ggx?;i/i (2* , 6* -V*3-)V\iyx.~)V-Z-'i )V)*$J-)\'frt>i&mtt,&® 

zmtc m.m 24*. mm. 

15 'H NMR (CDCI3) 61.23 (t, 1=7. 2 Hz, 3 H), 2.01 (s, 6 H), 2.55 (t, 

J=7.7 Hz, 2 H), 2.86 (t, J=7. 7 Hz, 2 H), 3.77 (s, 3H), 4.12 (q, J=7. 2 
Hz, 2 H), 5.08 (s, 2 H), 6.45-6.51 (m, 2 H), 7.02 (d, J=8.1 Hz, 1 H), 
7.09-7.14 (m, 5 H), 7. 39-7.47 (1, 2 H). 

ni&M2 0 7 3-[4-[(2 , ,6 , -^^5 i ;i/t*7xn;i/-3-^;i/)^ h^r^]-2-^ b 

20 ^v'7x-;i/]7*ntfpj->m 

###13 8 tmm\ZhX. 3-[4-[(2' 1 6'-^fJHf7x-;H-l';W^ h 

*->]-2-* h+->7x^;W7°Dt!^>i^x^;^e»^^#i^^fe?ft^ 

thxmco 69X. 

'H NMR (CDCI3) 6 2.01 (s, 6 H), 2.62 (t, 1=7.6 Hz, 2 H), 2.87 (t, 
25 J=7.6 Hz, 2 H), 3.77 (s, 3 H), 5.08 (s, 2 H), 6.45-6.52 (m, 2 H), 
7.02-7.21 (m, 6 H), 7.38-7.47 (m, 2 H). 

MMmZ 0 8 3-[2-^7DP-4-[(2 , ,6 , ->?/5 1 ;i/^7x-^-3-r;i/)^ 
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###13 1 tmmzLT. 3-(2-£ □ P-4-k FP^y7xn;W 7"D If :*> 

(2' , 6' -^^fc? 7xn;W3--r ;w ^ * y — 

ifiMft^bTHfc, JR* 69*. 

'HNMR (CDC1,) 62.01 (6 H, s), 2.61 (2 H, t, J=7.7 Hz), 2.98 (2 H, t, 
5 J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.81 (1 H, dd, J=8. 5, 2.6 Hz), 
6.98 (1 H, d, J=2.6 Hz), 7.07 - 7.20 (6 H, m), 7.35 - 7.47 (2 H, m). 

10 ^)V)^b^^y^)V]^u\d^>m^)v^^mi\:^^M^^t 

UT#&. IR* 85*. 

'HNMR (CDC1,) 52.01 (6 H, s), 2.66 (2 H, t, J=7.7 Hz), 2.99 (2 H, t, 
J=7.7 Hz), 5.08 (2 H, s), 6.80-6.83 (1 H, m), 6.96 - 7.01 (1 H, m), 
7.09 - 7.18 (6 H, m), 7.37 - 7.47 (2 H, m). 
15 %nm2 l O *-ltrlQ\t'-V*7nr\£7x>-)\r-*-4M*b*5'lyx.- 

(2' , 6' -S?*^;i/t? 7 irjH-f M * 9 J £>£)gfb£-f&£&&iftft$l 
tLXWt. JR* 56%. 
20 'HNMR (CDC1,) 62.04 (6 H, s), 2.62 (2 H, t, J=7.7 Hz), 2.91 (2 H, t, 
J=7.7 Hz), 3.67 (3 H, s), 5.08 (2 H, s), 6.95 (2 H, d, J=8.7 Hz), 7.07 
- 7.20 (7 H, m), 7.49 (2 H, d, J=8. 1 Hz). 

mmm2 1 1 3-[4-[(2\6'-^^vH7x-;w-^;»* h^>]7x^ 

25 &mM3 S t&m\zVT, 3-[4-[(2\6'-^*?;Ph*7x~;W4--f;W*h 
=^>] 7 x - ;u y*u If* ^Ptf* t>&m{t£>V3%M&&& t IsXWt. iR 

'H NMR (CDC1,) 6 2.04 (6 H, s), 2.67 (2 H, t, J=7.6 Hz), 2.93 (2 H, t, 
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J=7.6 Hz), 5.08 (2 H, s), 6.96 (2 H, d, J=8. 7 Hz), 7.07 - 7.20 (7 H, 
a), 7.49 (2 H, d, J=8.1 Hz). 

nMW2 1 2 3-[4-[(2 , ,6 , -^^;i/t*7xn;i/-4-r;W^h^^]-2-7;V 

Or a 7 x n;W 7° a tf * >^x^;v 

5 ##0>J3 1 tl^lifcLTx 3-(2-7;^a-4-b F P^v^x-^) 7°a tf:T 

>mx?)Vt (2' , e'-^^^i/h^x-^-f;!/) ^^y-;i/^s^^t:^ 

£&M&#^£UT*§fc 6 1R* 37* 

'H NMR (CDC1 3 ) 61.24 (3 H, t, J=7.1 Hz), 2.03 (6 H, s), 2.60 (2 H, t, 
J=7.6 Hz), 2.92 (2 H, t, J=7. 6 Hz), 4.13 (2 H, q, 1=7.1 Hz), 5.07 (2 H, 
10 s), 6.64 - 6.80 (2 H, m), 7.07 - 7.22 (6 H, m), 7.47 (2 H, d, J=7.9 
Hz). 

mm\2 1 3 3-[4-[(2',6 , -^^5 L ;nf7xz:;w-r;0^ b^l-2-y)V 
^-D7xx;W7 , ntf^>m 
##{f»j3 8 tmmzLT, 3-[4-[(2\6'-b*3^H7x~;W-^;W* h 
15 ^e/]-2-7Mn7 x~;i/] 7°p tf *>Mx.^)ift ^m^m^^m^k t 

Vxmc. JR* 33*. 

'H NMR (CDC 1 3 ) 5 2.03 (6 H, s), 2.67 (2 H, t, J=7. 6 Hz), 2.94 (2 H, t, 
J=7.6 Hz), 5.07 (2 H, s), 6. 68 - 6.79 (2 H, m) , . 7.07 - 7.21 (6 H, m), 
7.48 (2 H, d, J=8.1 Hz). 
20 mn&\2l4 3-[4-[(2-^>^;W>^;l/)^->]7x-;H7°Pfcf^>i^^ 

&%M5tmmzLT, l-^>^;P-2-(7*P^^M>if><i:3-(4-fc: 

h d^>'7 z^jw 7*d ttymt^vfr ^mmit^^m^ t ux#fc. 

JR* 16*. 

25 'H NMR (CDC1,) 6 2.59 (t, J=7.8 Hz, 2 H), 2.89 (t, J=7.8 Hz, 2 H), 

3.66 (s, 3 H), 4.09 (s, 2 H), 4.95 (s, 2 H), 6.81 (d, J=8. 1 Hz, 2 H), 
7.07-7. 29 (m, 10 H), 7.46-7.43 (m, 1 H). 

nm&\2 1 5 3-[4-[(2-^>> > ;P^>^;i/)^^i/]7x-;W7 p Dtf^>^ 
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###J3 8 tmWzlsT, 3- [4- [ (2-^ y9)V^>9)V) ->] 7 x x;W 7 

a\d*>m*?)Vfrz&m<k&to%m&te§k£isTftft. wm 52*. 

'H NMR (CDC1,) 2.64 (t, J=7. 7 Hz, 2 H), 2.90 (t, J=7.7 Hz, 2 H), 4.09 
(s, 2 H), 4.95 (s, 2 H), 6.78-6.83 (i, 2 H), 7.08-7.32 (m, 10 H), 
5 7.40-7.46 (m, 1 H). 

Hii0!!2 1 6 3-[4-[[4-[[X5 1 ;K4-7x-;i/-l,3-^Ty-;i'-2-r;W7^ 

[4-[[x^;v(4-7x^;wi, 3-f7y-;H-^jW75;]^f;W7x-jw^ 
io ?;-)Vfre>&mfc&y>}*m£o mm 

'HNMR (CDCl s ) 51.21-1. 28 (m, 3 H), 2.59 (t, J=7.7 Hz, 2 H), 2.89 (t, 
J=7.7 Hz, 2 H), 3.51 (q, J=7. 2 Hz, 2 H), 3.66 (s, 3 H), 4.77 (s, 2 H), 
5.02 (s, 2H), 6.71 (s, 1 H), 6.88-6.91 (m, 2 H), 7.08-7.12 (m, 2 H), 
7.24-7.41 (m, 7 H), 7,83-7.77 (m, 2 H). 
15 mffiM2 1 7 3-[4-[[4-[[X^;K4-7xX;Wl,3-^r\/-^-2-r;075 

/ ] ^ ^ y V) w vO 7 x x;w 7 □ tf * 

##^3 8i^fcbT, 3-[4-[[4-[[X^;K4-7xx;i/-l,3-^7y-;V- 

2-< ;w 75 /] ^yvM t+^]7x^w 7d e.^ 

20 MS: m/z 473.1 (M+l) + . 

^%M2 1 8 3-C2-^^;i/-4-[[4-CC(4-7xX;i/-l,3-5 i 7y-;W2-'f 

)V) (7d tf;W75 /] *>W}**$'1 7xx;W 7n tf^>g|^^;v 
#5t$3 1 ^ISSfcLT, 3-(4-t HP+>'-2-^^;i/7xx;W7atf^> 
Wt*^)Vt [4-[[(4-7xx;wi,3-^7^/-;W2-<;W (7nt!;W7S/]^ 
25 ^;W7xx;H^^/-;w^&^S^^Sr#fe. iR* 58Xo fflttttl. 

'HNMR (CDC1,) (50.95 (t, J=7. 5 Hz, 3 H) 1. 60-1.75 (m, 2 H), 2.29 (s, 
3 H), 2.55 (t, J=8.4 Hz, 2 H), 2.88 (t, J=8.4 Hz, 2 H), 3.39-3.44 (m, 
2 H) 3.68 (s, 3 H), 4.80 (s, 2 H), 5.00 (s, 2 H), 6. 69-6.78 (m, 3 H), 
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7.04 (d, J=8.4 Hz, 1 H), 7.26-7.39 On, 7 H), 7. 84-7.87 (m, 2 H). 

mmm 2 1 9 z-u-^)v-^m-im-y^)v-\, z-^7V-)v-2-^ 
M (7*p mm 7 s ; ] u-M^y^M 7x-;w zfu M*>m 

##tf!)3 8 tmU\zLX, 3-[2-^^;i/-4-[[4-[[(4-7x-;Wl,3-^7y- 
MS: m/z 501.1 (MH) + o 

• 2 2 0 3-[4-[[4-[[(5-yfJH-7i^W, 3-^7^-^-2-^ 

;W (7°p MM 7 5 y ] *9\>W sOitMttM 7 xn;W 7* o M^r>m^)V 

10 ##09 3 1 tHttlcLT, 3-(4-fc \iU^yyjL=.M"fuM^r>m^)Vt 
[4-[[(E^W-7xz;hl, 3-^7»/-^-2--r ;W. (7*P tW) 75 /] 
jW 7i-iW W 32*„ ffltttt. 
l H NMR (CDC1 3 ) £0.91 (t, J=7.4Hz, 3 H), 1. 60-1.72 (m, 2 H), 2.41 (s, 
3 H), 2.59 (t, 1=7.7 Hz, 2 H), 2.89 (t, J=7.7 Hz, 2 H), 3. 32-3.37 (m, 

15 2 H), 3.66 (s, 3 H), 4.71 (s, 2 H), 5.02 (s, 2 H), 6.88-6. 92 (m, 2 H), 
7.10-7.13 (m, 2 H) 7.25-7.40 (m, 7 H) , 7.62-7.65 On, 2 H). 

nnm 2 2 1 3- [4- 1 [4- c [(5-* ^-4-7i-;n , %-^7V-)\>-%-< 
m (y n mm 75 /] ^ ^ >vm y x~;v] 7n tf 

##W3 8tB»iCbT, 3-[4-[[4-[[(5-^^;W-4-7xn;Wl,3-^7y- 
20 ;i,-2~f ;W (7* D MM 75/]* S^W'OSW] ~>] 7x-iW 7*P 

W 59K, 

MS: m/z 501.1 (M+l) + . 

mmm 222 3-w-cu-cu, 5-^t kp^t ' b [1, 2-d] ci, ®?7V-ju-%-4 

;H7°pt!;W75y]^^;W^>^w^'>]7xzi;W7 0 pfcr^>m^^;w 

25 #*«3 1t^»lcUT, 3-(4-hI«D+5/7x^W7nW>8^^i: 
[4- [[4, 5-5? k Fnt7h[l, 2-d] [1, 3] ^7^-^-2-^ ;M7°P k;»75 /] 
^^]7x-;W^^/-M5^I^Wc. tt* 34*o 
'H NMR (CDCl,) 50.93 (t, J=7. 4 Hz, 3 H) 1.66-1. 74 (m, 2 H), 2.59 (t, 
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J=7.7Hz, 2 H), 2.82-2.91 (m, 4 H), 3.02 (t, J=7.7Hz, 2 H), 3.35-3.40 
(m, 2 H), 3.66 (s, 3 H), 4.76 (s, 2 H), 5.02 (s, 2 H), 6. 88-6. 92 On, 2 
H), 7.09-7.40 (m, 9 H), 7.78 (d, J=7.5 Hz, 1 H) „ 
#Sl£0!i2 2 3 3-[4-[[4-[[4,5-^kHD^-7h[l,2-d][l,3]^7y-^-2-'1 > 

5 ;M7*d b:;W75;]^fjW^>^]^'>]7x^nyn 

3 8 <h^lC UT, 3-C4-CC4-CC4, 5-^k Ho^7 h [1, 2-d] [1, 3] ? 

7 y*-;i/-2--r ;K^n tf T5/]^ ^ > s»M t^>37x 7" □ t? 
^>St^5 1 ;^6 > ««^^*^tt*i:UT#fe. 34X„ 
MS: m/z 513.1 (M+l) + . 
10 HJ&fll 2 2 4 3- [2-7 Jl^ D -4- [ [4- [ [ (4-7 xXjP-l , 3-^7V*-;W2-f 

###13 1 <t|^#tUT, 3-(2-7;V^D-4-fc HP^'>7x^;W^Dtr^ 

>«x^;vt [4-[[(4-7x-ji/-i, 3-f7y-;H-f;v) (7*0 tf;i/)75 y ] 

15 'H NMR (CDC1,) (5 0.93 (t, J=7.2 Hz, 3 H), 1.26 (t, J=7.2 Hz, 3 H), 

1. 65-1.75 (m, 2 H), 2.58 (t, J=7.6 Hz, 2 H), 2.90 (t, J=7.6 Hz, 2 H), 
3.40 (t, J=7.8Hz, 2 H), 4.12 (q, J=7. 2 Hz, 2 H), 4.80 (m, 2 H), 5.00 
(s, 2 H), 6. 63-6.70 (m, 3 H), 7.06-7.12 (m, 1 H), 7. 24-7. 29 (m, 1 H), 
7.34-7.41 (m, 6 H), 7.84-7.87 (m, 2 H)„ 

20 mMM2 2 5 3-[2-7JVtD-4-[[4-[[(4-7x-JhU-?7^-iV-2-< 

;w (7d t:;W75/]^^W^>^Wt^>] 7x-;w 7*0 tr^>B6 

##«3 8£R«ICl/r* 3-[2-7^tD-4-[[4-[[(4-7x^H,3-f7V r 

-;v-2-r;w (t*p tf;W75 ;]^f;w^>^Wt^^]7x-;w 7a tr^- 

25 MS: m/z 505.0 (M+l) + . 

mffiW2 2 6 3-[4-[[4-[[(4,5-^^5 i ;Wl,3-5 1 7y*-;i'-2-f M (7PkT 
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'HNMR (CDC1 S ) 0.88 (t, J=7. 4 Hz, 3 H), 1.58-1. 67 (m, 2H), 2.13 (s, 3 
H), 2.18 (s, 3 H), 2.59 (t, J=8.4 Hz, 2 H), 2.89 (t, J=8.4 Hz, 2 H), 
5 3.25-3.30 (m, 2H), 3.66 (s, 3 H), 4.65 (s, 2 H), 5.01 (s, 2H), 6.87- 
6.90 (m, 2 H), 7.09-7.12 (m, 2 H), 7.26-7. 27 (m, 2 H), 7.35-7.38 (m, 
2H). 

Hlfc0!|2 2 7 3-[4-[[4-[[(4,5-^^W-l,3-5 1 T\/-;W2-^;W.(yDH 
10 ##0S3 8tW«HCbT, 3-[4-[[4-[[(4,5-^^^;l/-l,3-^7y-;P-2-^ - 

MS: m/z 513.1 (MH) + . 

&6I0II2 2 8 3-[4-[[4-[[(4-7xn;W,3-^7y-JW2-^;V)75/]^5 1 

15 ;W^>i?;W^'>]7xnjW^D^>Bfe^^ 

4-7xn;W1.3-^7 x /-;i/-2-75> (0.25 g, 1.4 mmol), 3- [4- [(4-^1/ 
5;^>5?;W)*+>']7xn;W7'Plf^>*X^;i' (0. 58 g, 2.0 mmol)^3<t . 
XMM (0.25 g, 4.2 imol)©l,2-i?^DPX^>(15 mL)i£i£fc, HJ 7-fe 
h^F^TK^b^^^bU^A (0.83 g, 3.9 mmol) £Jn*., fi^ttftSfiT 

*>/i»x^;i^4:d TUtnu mm^m (0.31 g, jr¥ 49*) 

'HNMR (CDCI3) 62.60 (t, J=7.7 Hz, 2 H), 2.89 (t, J=7.7Hz, 2 H), 
25 3.66 (s, 3 H), 4.54 (d, 1=5.5 Hz, 2 H), 5.04 (s, 2 H), 5.50 (br s, 1 
H), 6.71 (s, 1 H), 6.87-6.92 (m, 2 H), 7.09-7.14 (m, 2 H) 7. 26-7.43 On, 
7 H), 7.78-7.82 (m, 2 H). 

MMM2 2 9 3-[4-[[4-[[(4-7xx;Wl,3-^7^-;W-2-^;W7$y]^^ 
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#^3 8tH^{cL/T, 3-[4-[[4-[[(4-7x-;i/-l,3-5 L 7\/~>-2-1 > 

G®zmm&thx'&it, urn 69x. 

5 MS: m/z 445.1 (M+l) + . 

nnw2 3 o 3-[4-[(2 , -^5 i ;M , -yDfcr;nf7x^;w3-r;0^ h**si 

3-(4-bHn^^>7xn;W^DA>m^^;K0.21 g, 1.14 mmol), (2*-* 

^^•-^Dt;^i;7x=i^-3-f;w^^y-^(o.25 g, 1.04 mmol) 

10 HJT*? 1 ^**?^ > (0.39 mL, 1.56 mmol) ©fb7bKD77> (6 mL) 

»«tc* ota»Ti,r - (7 wts ;i/#x;w *? tf ^ u v y (0.39 g, 1.56 

mmol) Sim*. MT16l$MJ*#Lfc. Rfcafc^X^X— r^fcto** 

15 &V>T?, /-;W4.0 mURtfxh^fc: HO77>(6.0 mL) 

<DiI£fcifcfc:i$#U £M#T 1 b U £ AtKJ**<2. 28 mL) S 

20 (A^it>/B^mx^;V=4/l~l/2) KTfltSU MISIlOM^tt (0.24 
g, JRs£ 59X) MSCAPCI-): 387 (M-H). 

5/]7xx;W7*PA>Bfc 
#%fl|2 3 0 t^KlbT, 3-(4-kFD^y7x-Jl/)7'n;i>f^fM 

25 at(M y^;w6' -^^;nf 7zzjhH ;w — ;w*6*Wfc-&«* 

£l£Lfc. 4teifttttt(JR*58%). MS(APCI-):40l0l-H). 

$16412 3 2 3-[4-[(2 , -x^;i^-6 , -/^;wt*7xn;w3-r;p)y h*y]7 
x r;W7"DA>i 
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###|2 3 OtmmzLX, 3-(4-t HD^->7xn;i/)yDA°>m^^;^ 

U(r -x^;m' ^;i/b*7x^;i/-3W;W J -Ms* &«Hfl5-&**^ 

Ufco &fiiBftOR¥57X). MS(APCI-):373(M-H). 

MM 2 3 3 3-(4-((i-(tert-^h^>'*;v^n;w)-iH-'f >F-;v-3--r;w 
;wm--r 3-(4-t: hd^t>'7x-;1/)^ , d;i>^^5 1 ;wx^x;^ 

&&]gfc£*teJ»6tttt*£kT#fc. JR$ 74%. 
'H-NMRCCDCls) a 1.67(9H,s), 2. 61 (2H, t, J=8. 0Hz), 2. 91 (2H, t, 1=8. 0Hz), 
10 3.67(3H,s), 5.17(2H,s), 6. 94 (2H, d, J=8. 8Hz), 7. 13 (2H, d, J=8. 8Hz), 7.20- 
7.70(4H,m), 8. 14(lH,d, J=8.0Hz). 

mmm2 3 4 3-(4-((l-(tert-^h+^*;W#n^)-lH-f >P-;W3--f;W 
###) 4 t ffltt £ UTs 3- (4- ( (1- (t er t-7 b *r s s%)Vtf—M -1H-- f > F- 

15 ;H-f ;w ^ v) 7i^;W ^d/^k^^xxtM s^IMS^ 

*fi»ft£LT#fc. ft* 11%. 

•H-NMRCCDClj) 6 1.67(9H,s), 2. 66 (2H, t, J=7. 8Hz), 2. 92 (2H, t, J=7. 8Hz), 
5.18(2H,s), 6.95(2H,d, J=8.8Hz), 7. 1 5 (2H, d, J=8. 8Hz), 7. 20-7. 40(2H,m), 
7.60-7. 68 (2H,m), 8. 14 (1H, d, J=8. 4Hz) . 
20 mmm2 3 5 3-(4-((3-(* b*z/* h^'»-l-^>yft7x>H;W^ 

###|3 1 tmWzVX, Z-kHD^^W-^ h*^* h+v-l-^> 
!/ft7x>i 3-(4-kFn+'>7i 7*d/^^W7x £> ^ 
M^^fi^ttTtfc, iR* 50%. 
25 'H-NMRCCDCls) 5 2. 59 (2H, t, J=7.8Hz), 2. 89 (2H, t, J=7. 8Hz), 3.63(3H,s), 
3.66(3H,s), 5.19(2H,s), 5.30(2H,s), 6. 95 (2H, d, J=8. 4Hz), 
7.12(2H,d, J=8.4Hz), 7.34-7.42(2H,m), 7. 72-7. 80(2H,m). 
H»J2 3 6 3-(4-((3-(^ b*zs* h + -»-l-^>W7x>-2-^JW^ 
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h=^»:7x~;i/):/aA>& 

0mm4tmm\zhx, 3-a-((3-u h*">* h+y)-i-^>W7x 

*fi*MKfti:UT#fc. JR* 74%. 
5 'H-NMR(CDClj) 6 2. 64(2H, t, J=7. 6Hz), 2. 90 (2H, t, J=7. 6Hz), 3.63(3H,s), 
5.19(2H,s), 5.30(2H,s), 6. 95 (2H, d, J=8. 8Hz), 7. 1-3 (2H, d, J=8. 8Hz), 7.32- 
7.42(2H,m), 7. 72-7. 80 (2H, m). 

10 • ###13 1 fcwmifcLT, 2-t h*a^^^^;w-3-(2-/^;i/^>> ? ;i'^ 

'»-l-^>^t7i>i 3-(4-k FD+^yx-^yD/^S^^VXX 

T)Vfrb&mfc&m*mt&foms£\sxnit. m> 32%. 

•H-NMRCCDCl,) 6 2.39(3H,s), 2. 57 (2H, t, J=7.4Hz), 2. 88 (2H, t, 1=7. 4Hz), 
3.65(3H,s), 4.92(2H,s), 5.17(2H,s), 6.83(2H,d, J=8.6Hz), 
15 7.08(2H,d, J=8.6Hz), 7. 14-7. 80(8H,m). 

&MM2 3 8 3-(4-((3-(2-^W>^^'»-l-^>^t7i>-2- 
-f;W* h^'»7x-JV)^D/^S6 

##«4tn«ik:UT, 3-(4-((3-(2-^^;v^vv J ;^^'»-i-^> % /^ 

20 ^ifi^UXAStUWc. JR* 75%. 

'H-NMR(CDCl,) 6 2.40(3H,s), 2. 63(2H, t, J=7. 4Hz), 2. 89 (2H, t, J=7. 4Hz), 
4.92(2H,s), 5.17(2H,s), 6. 84 (2H, d, J=8. 6Hz) , 7. 10(2H, d, J=8. 6Hz), 7.16- 
7.80(8H,m). 

$mm2 3 9 3-(4-((2,2 , ,6'-h'J^5 1 ;Vb*7x-;W3-1 > ;W^h^-»7x 

25 ZJl/)7*DA>i^^XXfJl' 

#^3 l£H«Hci/T\ (2,2',6 , -hU^^b*7x^;i/-3-'l';W^^y 

3-(4-t: Kn^->7x-;wyn/t>K^^xxx;v^e>^Mib^ 

**fi«b«»i:UT#fc. tt* 78%. 
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'H-NMRCCDCg 6 1.93(6H,s), 1.97(3H,s), 2. 58(2H, t, J=7. 8Hz), 
2.88(2H,t,J=7.8Hz), 3.66(3H,s), 5.04(2H,s), 6. 88(2H, d, J=8. 4Hz), 7.06- 
7. 34(8H,m). 

%1tm 2 4 0 3- (4- ( (2, 2' , 6' - h U * 7 x n;V-3-^ )V) * h * >>) 7 x 

5 -;v)^n;i>m 

4 <h bT> 3- (4- ((2, V , 6* - h U * ?)V\Z 7 x-^3-f M * 
T#fc. JR* 98%o 

l H-NMR(CDCl 3 ) 6 1.92(6H,s), 1.96(3H,s), 2. 63(2H, t, J=7. 4Hz), 
10 2.89(2H,t,J=7.4Hz), 5.04(2H,s), 6. 88 (2H, d, J=8. 4Hz), 7.05-7.34(8H,m). 

mmm2 4 1 3-(4-«6-* ,6' -^^-H7i-;h-i'jw^ 

h+'»7i-;i/)yn;t>t^f;nxf^ 

##fl3 1£P3ttR:LT* (6-*h3->-2' ,6* -S^3\>V-lf 7x^-3-^ 

;w t^s-tot 3-(4-t HD^>7x-;W7 e aA>m^^xx5 i ;^v^^ 

15 JIfc^£&|tfito^£bT#fc. 32%. 

'H-NMR(CDClj) 6 1.99(6H,s), 2. 58(2H, t, J=7. 8Hz), 2. 89(2H, t, J=7. 8Hz), 
3.66(3H,s), 3.74(3H,s), 5.00(2H,s), 6. 88 (2H, d, J=8. 8Hz), . 
6. 98 (1H, d, J=8. 4Hz) , 7. 06-7. 22 (6H, m) , 7. 40 (1H, dd, J=2. 2 & 8. 0Hz) . 1 
$#$9 2 4 2 3-(4-((6-* h**>-2' ,6' -S?*^;i/-t?7 x^W-'OV) * 

20 h^'»7x-;l/)7°DA 0 >M 

##0!I4t|^i(CbT, 3-(4-((6-J* h*->-2' ,6* -^^;l/-k'7iZjl/- 

3--r;w ;* h^->)7x-;W7°oA°>m^^;i'X7 > x;^e»^^^^iifi 

7*UXAll£l/T#&. W 94%. 

•H-NMRCCDCl,) a 2.00(6H,s), 2. 64(2H, t, 1=7. 8Hz), 2. 90(2H, t, J=7. 8Hz), 
25 3.74(3H,s), 5!oO(2H,s), 6.85-7.44(10H,m). 

£MM2 4 3 3-(4-((2* ,6' h*->tf 7x-JH-f ;W ;* h 

#^J3 1i^K:UT, (2' ,6' -^^^JW-^h^->H7x^-3--f 
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)V) *#;>-)\>t 3-(4-k HD^i/7x^;W^nA>ii^f;i/X7fJW^^ 

mfc&tozm&mfttot^T&it. jk# 87%. 

•H-NMRCCDCl,) <5 1. 99(6H, s), 2. 58 (2H, t, J=8. OHz), 2. 88 (2H, t, 1=8. OHz), 
3.66(3H,s), 3.91(3H,s), 5.14(2H,s), 6.04-7. 2 5(1 OH, m). 
5 3-(4-((2' , 6* -5**^-4-* h^V? 3L-)V-*-<t ft) * h 

&mm4tmmzhT. 3- (4- ((2' ,6* -5>*^;p-4-* h^tf^x-^- 
^uXAatbT#fc. jr* 91%. 

10 l H-NMR(CDCl,) 6 1.99(6H,s), 2.63(2H, t,7.8Hz), 2.89(2H, t,J= I=7.8Hz), 
3.91(2H,s), . 5.14(2H,s), 6. 85-7. 24 (I OH, m). 

mMM2 4 5 (2,6-^ h*vM-((3-7x/*^>^;W**>0 7xX: 

##083 1 tRifclT, Z-yx./^y^>^)V7)Vn-)Vt 3-(4-fc h*a 
&mVttotVX&ft. 87%. 

'H-NMR(CDC1,) 6 1. 25 (3H, t, J=7. 2Hz), 2.40-2.48(2H,m), 2. 84-2. 94(2H,m), 
3.75(6H,s), 4.12(2H,q, J=7.2Hz), 5.01(2H,s), 6.16(2H,s), 6.94- 
7.38(9H,m). 

20 ^JS^2-4 6 (2,6-S>* h^J/-4-((3-7x;^M>^W^'»7x- 

##m£R8lk:LT> (2,6-$?;* h^'>-4-((3-7x/+^>$?;Wt* 
5>) 7x-;V) 7 , D/1>SX?J1/IX» &»Bfl5fctt**Sfi#M*A £ 
fee JR* 78%. 

25 'H-NMR(CDCl,) 5 2. 43-2. 58(2H,m), 2.86-2.98(2H,m), 3.76(6H,s), 
5.0l(2H,s), 6.l7(2H,s), 6. 94-7. 40(9H,m). 

nmM2 4 7 3-(2,6-> > 7;W^D-4-((2' ,6' -Vt^W 7xXJh3-f^) 
;* h+'»7xX;l/)7 , DA>8l^l/XXf^ 
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#*093 1 tmmzLX, (2* ,6* -v^^k*7x^;i/-3--1 > ;i/)^^7- 

^«^SlMti!ibTf&. 1$ 89%. 
•H-NMRCCDCls) <5 1.24(3H, t, J=7. 0Hz), 2.01 (6H, s) , 2. 54 (2H, t, J=7. 6Hz) , 
5 2.91(2H,t,J=7.6Hz), 4. 12(2H,q, J=7.0Hz), 5.05(2H,s), 6. 49 (2H, d, J=9.4Hz), 
7.06-7. 50(7H,m). 

HJ£fll2 4 8 3-(2,6-^7;^^□-4-((2 , ,6' -i?^?>k'7xx;h3--f 

##^J4t^Hl^bT, 3-(2,6-^7;^0-4-((2' ,6' -^^fJl/k'^x- 
&#H£||£txT#fc. IR* 95%. 

•H-NMR^DClj) (J 2.01(6H,s), 2. 61 (2H, t, J=7. 8Hz), 2. 93 (2H, t, J=7. 8Hz), 
5.06(2H,s), 6.50(2H,d,J=9.6Hz), 7. 08-7. 48(7H,m). 

HJ&0O2 4 9 3-C4-[[3-(2,6-^^5 1 ;W^>^V)^>'^W^> / ]7xX:;i/] 

15 7un>m*^)\> 

3-(4-k HD^^7x-;W ^DA>^f ^ (180 mgK 3-(2, 6-v 5 ^^^ 
^>i?;l/7^3-;i/ (226 rag) &<fctf hU7xX;MsX7.f > (286 
mg) ©h;k£> (2 mL) »*fc7!/3?*^#>K^X^ (40* h;i/X>$ 

& 5oomg) *£&-e?rTu stTi mmmwbtc. ^mm^m^^^y 

20 ;^7A^DTh^^7^-T)»Mbfc. Mx^;u-^^> (#«Jfci : 9 

fr£>3: 2£T^>>X>h) T»mmTZ£t\Z&Q, ^^#?(125mg, JR 
¥32*) ^^M^<hbT#fe. 

'H NMR (300 MHz, Chloroform-D) 6: 2.23 (6 H, s) 2.60 (2 H, t, J=7.8 
Hz) 2. 89 (2H, t, J=7. 8 Hz) 3. 67 (3 H, s) 4. 06 (2H, s) 4. 96 (2 H, s) 
25 6. 8-6. 95 (3 H, m) 7. 0-7. 1 (6 H, m) 7. 2-7. 3 (2 H, m) . 

mmm2 4 9 tmmzhx. MTvmnm 5 o&&tf2 5 1 (Dit&mittt 

HMI2 5 0 3- [4- [[4- (2, l-V^^yVM^yVM**^? J^-)V\ 
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l H NMR (300 MHz, Chloroform-D) 6: 2.24 (6 H, s), 2.59 (2 H, t, J=7.8 
Hz), 2.89 (2 H, t, J=7.8Hz), 3.66 (3 H, s), 4.06 (2 H, s), 4.97 (2 H, 
s), 6.8 - 6.95 (2 H, m), 7.02 (2 H, d, J=7.9 Hz), 7.05 - 7.15 (5 H, m), 
5 7.29 (2 H, d, J=7.9 Hz). 

$26012 5 1 Z-L4-i(3-^>^)V^>^)V)^^lyaL-M^uA>m^ 
)V iR2^:62!Ko mtmfttilo 

l H NMR (300 MHz, Chloroform-D) 6: 2.60 (2 H, t, J=7.8 Hz) 2.89 (2H, t, 
1=7. 8 Hz) 3. 66 (3 H, s) 4. 00 (2H, s) 4. 99 (2 H, s) 6. 85-6. 9 (2H, m) 
10 7.1-7.3 (11 H, m). 

mmm 252 3-[4-[r>a e-^ ^m^)^>^]*+'>] 7x=m 

3- [4- [ [3- (2, 6-s>* >*?)V) * >s?;W ->] 7 x n;W zfu n >m* 

^;Kl25mg), imfaMfclrYVVk.imWL (3mL) , X*/-;W (lOmL) 

15 cDjg^#j£^r? i mmmwisit. fcfom&®*mmL. 1 

(lOmL) , tK (30mL) ©»#tofciq*.fc. #rffit-£0#£31fcU #V>T 
A*1f>Tifei£U J: (99mg, JR* 82*) 

MS (APCI-) 373 (M-H)'. 

20 &mm2 5 2 twmfci/T, MTomiamz 5 3*^1x2 5 4<Dfc&vo*& 

$J609 2 5 3 3-[4-[[4-(2, 8-?^f M>^)^>^] 7iZ^] 

«R* : 96%. 

25 MS (APCI-) 373 (M-H) .' 

$26012 5 4 3-[4-[(S-^>^K>^Wt*^7i^W^aA?>t 

JR^ : 96X 8 ft&tifA. 

MS (APCI-) 345 (M-H) . 
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mmW2 5 5 3-{4-[(4-{[^>';i/(4-7x-;l/-l > 3-5 1 TV > --;W2--r;i/)7 

= y ] ^ j-m *>i»v)tt w 7 x x;w -7°uA>m.* ?-)\> 

N-^\^'>;i/-4-7x^;i/-l,3-^7^-Jl/-2-7^> (390mg) ©N,N-^^ 
;M>;kk7£F (l.OmL) fcHfcfc**flrt-HJ#A (60%^ Jftik 50mg) £g 
5 iHTiflTU gfiT30#M*>£i&tffc. ^ig^^3-(4-{[4-(^DP^^ 

10 T?jRM-r*^tfc«fcO, Mffr&tt (260mg, JR*48X) £«&*ft#tf£ 

•H NMR (300 MHz, Chloroform-D) <5:0.8 - 0.9 (3 H, m), 1.2 - 1.4 (6 H, 
m), 1.6-1.7 (2 H, m), 2.59 (2 H, t, J=7.7 Hz), 2.89 (2 H, t, J=7.7 
Hz), 3.35 - 3.5 (2 H, m), 3.66 (3 H, s), 4.78 (2 H, s), 5.01 (2 H, s), 
15 6.70 (1 H, s), 6.89 (2 H, d, J=8.7 Hz), 7.11 (2 H, d, J=8.5 Hz), 7.2 - 
7.3 (1 H, m), 7.3 - 7.45 (6 H, m), 7.85 (2 H, d, J=7.9 Hz). 

H»J2'5 6 3-{4-[(4-{Wyyotf;K4-^xn;wi,3-5 L 7y-;i/-2-'f 

20 fflttftl. 

MS (ESI+) 501 (M+H) . 

mmm 257 3-{4-c(4-{ w v^;K4-7xx;m, i-^y^j-^-i-ov) 
7 5 J ] * * > $>;w 5*0 7 x x;w y a ;i >m 

N-^V^;V-4-7xr;;Wl,3-5 1 7^-;i/-2-7a> (232mg) ©N,N-i?;* 
25 fjl/MATSH (2mL) fcttfc#*titf-HJ £A (60%> 50mg) £^ 

i&Tjjn*., MT30#|Hto>*iBl?fc. K^^{C3-(4-{[4-(^PD^^ 

;W^>^;W^-^'>}7x-;wyo;t>m^5 1 ;K3i8mg)^lin^ 1 «r 
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TJWTr*££K:J:?K Ht&Jlfcft* (322mg) i©»6«I«**^^ 
y-JW (2mL) > f b7kh'D77> (2nL) 0^&&k:&fl?U 2^5t*K<b 
5 ^bU^A7K»m (2mL) fcfln*., 1 *W#*»tf&. KISS^*** 

MS (BSI+) 501 (M+H) . 
10 $JK0!2 5 8 3-{4-[(4-{[^^K4-7x-JV-l,3-f7y-JH-<JI/)7 

^ y ] ^ j-m * ->] 7 x x;w 7 □ n >m 

3- {4- [ (4- { (A* (4- 7 x x;l/-l , 3-^7 s /-)V-2-^ JW7$;]^ ?M W 
^>^Wt^'>] 7i-;W^n/^|^^ (250mg) ZtZJ-fr (2mL) , 

fh7tKD77> (2mD (Dn&mmzmmis, i me.im.fci- h u ^ atk^ 

15 (2mL) 1 I^Wd^Sif fc. 1 

Dehydration tube (HtfftK* (*) IS) SJB^TttlMfc «*&UT&Hfl;£«J 

(220mg, JR*90X) fcifc*fitt*£LT#fc. 
MS (ESI+) 529 (M+H) . 
20 nMM2 5 9 3-{4-[(4-{WV7 r Dtf;K4-7xx;|/-l,3-5 i r x /-;W2-< 

;i/)7a/] ^jw^sw) 7xx;w 7*da>8 

$J60!2 5 8 tl^ilCl/T, 3-{4-[(4-{Wy7'Dlf;K4-7xX;M,3-^ 

7 v*-;i/-2-< ;p) t = y ] ^ * > ~7;i/) t^>]7i xjw 7o a >m * ^ 

25 MS 0BSI+) 487 (M+H) . 

i , 3-^ 7 % /-;i/-2--i' ;u} 7 ^ / ) ^ ^ > >*;W t^^)7i-ji/]7 , D^> 
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n- 7p fcW-4- [4- ( h u yjv* p ^ 7 x-;w -l , 3-^7 7-;w2-r s 
> ^ki&mmiM. (477mg) (dn,n-^^^;^;pa7^ h (km,) mmz?m 

{ti-hWA (60%, Aft, 104mg) SITCTtD*.* MfcRUT 30 ^M3^* 
jgiffc. 3-(4-{[4-(^DD^fJV)^>^W^M7x-JW 

5 7n/t>BbWK8i8ig) & o^Tira^.> MWUzmvx 1 PMW>*i&tffc. £ 

senx^TjfctHbfc. imx^;PA«Mri/, as* 

8Jft"r*£<i:K:«ktK ^ifc^ (230mg, JDUM2J0 

MS (ESI+) 555 (M+H) . 
15 $mW2 6 0 tftm\ZLT, KT0*««2 6 1-26 3 0^«*tJ«l/ 

Hi£0!|2 6 1 3-{4-[(4-{[[4-(4-^PP7xX;W-l,3-^T > /-;i'-2-'f 

;W (7p M)V> 75 7 3 ^M^vW 7xx;W 7"p a- >m 

|R* : 28%. ttJt&KA. 
20 MS (ESI+) 521 (M+H) . 

mmm2 6 2 3- {4- [(4- {[[4- (3-* h^v7x^;w-i,3-^7^-;p-2--r 

M (7p e;W 75/]* 7 xx;W 7p A >m 
JR* : 413!. Kft&M. 
MS (ESI+) 517 (M+H) . 
' 25 2 6 3 3-{4-[(4-{[(5-7xX>lM, *-?TV-)V~2-4 M (7°P &V) 

75/]* ^ ;W ">] 7 x ~ ;w 7P A' >^ 
iR* : 688!. tftA&M. 
MS (ESI+) 487 (M+H) . 
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S-C^kHa^^?!^)^/^^^ (0.396 g, 2.20 mmol), [3- 
(3-^ 1 ; + 7 x-JW ^ ^ / - )V (0.429 g, 2.00 imol) &J;tfh 
5 'J7*5 1 MX7^> (0.747 mL, 3.00 mmol) <Dh)VX> (30 mL) 

T8S#U l,l'-(7 % /^;^-;i/)^tf^U^> (0.757 g, 3.00 mmol) & 

WP?h^77^- ('\*U->~20X »»X5=-;P/A^rU-» 
10 HPLC (10~95X Tirb-hU^/*, 0. IX bU 7;M*Plfflte*) TfflfSU 
T, ^jgfc'&tJ (0.414 g, JR* 55*) £&^&?!M£#li:bT#fc. 
MS: m/z 377 (MH + ). 

^£032 6 5 3-(4-{[3-(3^5 : ;l/7xy=l i ^)^>^]^M7i-Jl/)7" 

15 3- (4-{ [3-(3-* x / rt^M 7x-JW 7*D/1 5=- 

;i/ (0.380 g, 1.01 mmol) <D*?;—)V (4 mL) Mxh7kFD77> 
(4 mL) 2 M TkMitj- b >J VA*®®. (1.5 mL) £ijn*> £MT 

24 9$®m&L?t. Kfem\Z*Z]X\%., 1 M ifi&T?8&K:LT, f^X^T 

20 jHfcfi&bfc. ^mit#x^;i/— ^*if>^£,?f&iiu %mfc^w (0.214 

g, JR* 58*) £&£yUXAiS£bT#fc. 

'H NMR (CDC1,) (5 2. 32 (s, 3H), 2.65 (t, J=7. 7 Hz, 2H), 2.90 (t, J=7. 7 
Hz, 2H), 5.01 (s, 2H), 6.79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H). 
25 MS: m/z 363 (MH*). 

^66012 6 6 3-(4-([3-(4-^^7x;^i/)^>^]t+^}7xZ;W^ 

^2 6 4^^:UT, 3-(4-bHD^y7x^l/)7'n;^g|^^ 
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£tf [3-(4-;WI/7 x / 7x-JW ^ * >>-;W> 5*jHflS^***6tt 
«%tbT#fc. JR* 59*. 
MS: i/z 377 (MH 4 )» 

$Jfc0!l2 6 7 3-(4MC3-(4-^^;V7xy^^)^>^;i'3^>'}7xri;i/)7 > 

5 n;i>^ 

HWJ2 6 5 tmUiZLX. 3-(4-{[3-(4-^^7x/^'»^>^l/]^ 
JR* 58% (s\*D->— Wmx-f-JVfrZBtiSh). 

•HNMR (CDC1,) 6 2.32 (s, 3H), 2.65 (t, J=7.7Hz, 2H), 2.90 (t, J=7. 7 
10- Hz, 2H), 5.01 (s, 2H), 6.79-6.96 (m, 6H), 7.06-7.24 (m, 5H), 7.33 (t, 
J=7.8 Hz, 1H). 
MS: m/z 363 (MH + ). 

H»J2 6 8 3-(4-{[3-(l-7x^Hf^W^>^W^M7x-;W^D 

15 3-(4-kHD^v'7x-;i/)7 , D;i>^5 1 Jl/ (0.360 g, 2.00 mmol), [3- 
(1-7 x - ;i/ 1*- ;0 7 x - ;n (0.421 g> 2.00 mmol) cfeitfMJ 
7^;i/^7.7^> (0.747 mL 3.00 mmol) <Dh)VX> (30 mL) &&&folftiT 
ft#U lA'-WiWfrtf-MWVJ^s (O.757 g, 3.00 mmol) £4> 
fcTojin;^ ^HH^T, SiTJ 18 ftWJftifcbfc. Sftttfc'N**^ (15 

20 mL) fcUDA* #ffflUfcW»l**»JUT, &S&£MJEE$gSgbfc. MEfcS'U* 
WP"7b^7 7^- (A*-tf->~20* ^X^;V/A^» T*M»l/T, 

(0.641 g, JR* 86*) tVXmco 

MS: m/z 373 (Mtf). . 

nmm2 6 9 3-(4-{[3-(l-7x-;Hf-JW^>^]^M7xZ;l/)7*D 

25 /*>m 

^MM2 6 5«h^(CbT, 3-(4-{[3-(l-7x-;Hf-;W^>^;W^ 
M7xrjW7D/t>Sl^fM^»^$ifiRMtU#fc. JR^ 
77* K+-y->— lHtx^^6HIS*). 
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MS: m/z 359 (MH + ). 
Vt^tVXntCo JR* 87*. 

'H NMR (CDC1,) 5 2.22 (s, 3H), 2.59 (t, J=7.8Hz, 2H), 2.89 (t, J=7.8 
Hz, 2H), 3.65 (s, 3H), 5.11 (s, 2H), 6.90 (d, J=8. 5 Hz, 2H), 7.10 (d, 
J=8.5Hz, 2H), 7.21-7.26 (m, 1H), 7.28-7.44 (m, 5H), 7.48-7.54 (m, 2H), 
10 7.78 (d, J=8.3Hz, 1H), 7.83 (d, J=8. 1 Hz, 1H)„ 
MS: m/z 411 (MH + ). 

&&gfll2 7 1 3-(4-{[3-(2-^5 : jH-t75 ; ;V)^>^]t^M7i-;W 

3-(4-{[3-(2-^^Ji/-i-^7^;i/)^>^;W^M>'x-;v)yD/i>m^ 

15 (0.648 g, 1.58 mmol) (6 mL) Mtffh7tHD77> 

(6 mL) 2 M TK^b^hU^ATK^ (2 mL) ZtinX, gfi? 75 

f^TO^b^o s^^TK^in^, 1035 ?x>wt*mmrmmzvT, mm* 

20 (0.534 g, 85%) £&&#Mfcil£ VTWt. 

'H NMR (CDC1,) 52.22 (s, 3H), 2.64 (t, J=7. 8 Hz, 2H), 2.90 (t, J=7.8 
Hz, 2H), 5.12 (s, 2H), 6.91 (d, J=8. 7 Hz, 2H), 7.12 (d, J=8.5 Hz, 2H), 
7.21-7.33 On, 3H), 7.37-7.42 (m, 3H), 7.48-7.55 (m, 2H), 7.78 (d, 
J=8.5Hz, 1H), 7.83 (d, J=7. 9 Hz, 1H). 

25 MS: m/z 397 (MH + ). 

&6gfl|2 7 2 3-(4-((2 , -Xh^^tf7x^;i/-3-f;P)^ h^x)7x-;P)^ 

3-[4-[(3->^D ; E^>^;i/) t^y]7x-JH Vu A>g|pWM0. 30 g, 
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0.86 mmolK 2-Xb^>>7xzMD>i (0.16 g, 0.95 nunolK f h7+7 
hU7xn;i/jjN7.7^>/t7> 5 ^A (40 mg, 0.034 mmolK 2 MfefcMti U 7 
&fc®m(o.z mL), X^y~;l/ (0.3 mL) Rtf h;VX> (3 mL) ©fi^%S» 

D7h^77^ (^•y->/^X5 1 ;W=10/l-2/l) fcT«f»U 3-(4- 
( (2 ' -X h * '> If 7 x x;W3--T ;W ^ h * '» 7 x -)V) 7 D A 
(0.21 g, 6335) *«lfi?ftjR«tbT#fc. 

HQ4k&W<D*? S~)V (4.2 mL) BHfcte* 1 3Hfe*ft4fc^bU9A*J«Mft 
10 (1.3 iL) £UD;L, £i&K:T 2 mmUWVTco Rj&tL& 1 «JtittifcT PH7 fc 

IW/2-1/4) «lfei»*©aW4i;^* (0.17 g> JR* 843!) 

MS (APCI-) : 375 (M-H) . 
15 7 3 3-(4-((2'-i/7yH7xX;W3-f ;V)^ h^'»7xX;i/)7D 

mMM2 7 2 tmmzLT. 3-[4-[(3-^n^>^)t*^]7i^Wy 

p ;i # 2— > 7 y 7 x x;i/3j? d >wt& e> sfift-&«j u ft. 

*lfeJSa(iR*6». MS(APCI-):3560hB). 
20 mUm2 7 4 3-(4-((2 , -fcb*n*i'tf7xx;W3-^;W*b*}')7xx;W 
7*nA>g| 

^^92 7 2 t^fcbT, 3-[4-[(3-7D^E^>>7;0^'>]7xX;W7 
Urt>WL*^)Vm$ 2- (4, 4, 5, 5-x h 7* 3^-1, 3, t-S^t+lttta y >-2-< 
JW7x/-*fr.&»fc£**£*Lfc. *fe»*0K*33l). MS(APCI- 
25 ): 347 (M-H). 

%MM2 7 5 3-(4-((2'-(^^^)tf7xX;l.-3-r;l/)^ h^"»7xX 

nMm2 7 2 tmntvT. 3-[4-[(i-7*Dt^>^wt*'>]7iz;w^ 
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Ufc. *ft*t*0K*39tt. MS(APCI-):377(M-H). 

mnm2 7 6 3-(4-((2'-(xh^2/*;i/^^;wif7x-;w-3-f;v)^ 

M'fttf 2-x F^^M-;i/7i-J^n &&jHfc£4b 
Z&l&Lfc. *ffi«tt*(JRJ(E12J0. MS(APCI-):403(M-H). 
$%0!2 7 7 3-(4-((3-(2,6-^/?;P7i;+'»^>^W^v')7x- 

;W7 , n/t>t^5 : ;v 

10 3-(4-h HD^i/7x^;W7*D/^K^f JK0.25 g, 1.39 mmolK [3- 

(2,6-7^5 : JI/7x;+'»7x^H^^;-;i/ (0.41 g, 1.81 mol) &&Zfi 
hU7x-M7>7^> (0.47 g, 1.81 imol) ©fh7kHD77> (5 mL) 

*ttic, ffCJ»T7!/5?*^#>»s?x^;i/ h;i/x>&& (40%, 0.82 
15 *y;v*7^i?n7h^77^- (^\^>~^u->/i^^x^;i/=4/i) ic 

T««U *fiift#®«fl:£4& (0.27 g. <m 50*) 

*H NMR (CDC1,) 6: 2.11 (6H, m), 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3. 66 (3H, s), 4.97 (2H, s), 6.66 (1H, dd, I = 2.4, 8.1 
Hz), 6.81-6.91 (3H, i), 7.00-7.14 (6H, m), 7.24 (1H, t, J = 7.8 Hz). 
20 ^JS^2 7 8 3-(4-((3-(2,6-^^^;i/7x/+^)^>> ? ;i')^-»7xX 

3-(4-((3-(2 1 6-^5 : >7x>'^'>)^>^)t*^)7x-;W7 , DA>i 
(0.24 g, 0.62 mmol) 0**y-;Wg&(5.O mUlC, 1 Mfe&Wtfcjr 
HJ (1.2 mL) £iP;L, Ml:t 2 l*W«#b;fc:. 

25 MtlSftKX^HCT^b, 1 S^iftftR^TKfcT**, ftjftft, « 

^=3/2^1/4) fcT*«U *&ttJft0*Sft;£tt (0.15 g, #3$ 64S) * 
MS(APCI-): 375 (M-H). 
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mm$2 7 9 3-(4-((4-(2-^5 1 ;i'7iy^-»^>y«^>')7xz;W^ 

^C4-(2-^^;P7xy^ri/)>'xn;i/]^^y-;p (##M2 o i tmn\zLx. 

'H NMR (CDC1 S ) 6: 2.23 (3H, s), 2.60 (2H, t, J = 7. 8 Hz), 2.90 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.97 (2H, s), 6.86-6.95 (5H, m), 7.04-7.21 
10 (4H, i), 7. 23-7.29 (1H, m), 7.35 (2H, d, J = 8. 7 Hz). 

8 0 3-(4-((4-(2-^5 1 ;W7x/^^)^>>?;P)^5»7xn;i/)7 p 

^»J2 7 8tmm\ZVX. 3-(4-((4-(2-*3^7x/^>)^>^;i/)#* 

>')7i^)yDA>^fMf,im^^L^„ &&&& mm 

15 63%) . MS(APCI-): 361 OHO'. 

mmM2 8 1 3-(4-((3-(2-^^7i;+'»^>5?JV)t+'»7x-;W7' 

»^2 7 7 ^^JCbT, 3-(4-tFD^i/7x^)^DA>i^5 : jl/R 

^C3-(2-^^;P7x/^-»7xn;p]^^y-;i/ (###J2 o l tra«ifcUT^ 

20 o-^ 3-7*nt ^>X7;kr t Hi D^r* (fit, RJ&Bi&mi 

'H NMR (CDC1 S ) 5: 2.22 (3H, s), 2.60 (2H, t, J = 7.8 Hz), 2.89 (2H, t, 
J = 7.8 Hz), 3.67 (3H, s), 4.99 (2H, s), 6.79-6. 94 (4H, m), 6.98 (1H, 
25 s), 7.03-7.21 (5H, m), 7.22-7.34 (2H, m). 

^6092 8 2 3-(4-((3-(2-^Wx;^^)^>^)^'»7xr;W^ 

mMM2 7 8tmm\ZVX. 3-(4-((3-<2-;*^7xy*~>)^>$^|/);i-* 
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58%) . MS(APCI-): 361 (M-H). 

mmM2 8 3 3-[4-[(2 , -^;i/^;i/e7xn;i/-3--rjV)^ h*->]7x^]^ 

5 3-[4-[(3-^P^>> J ;W^^]7x-;W^aA>g|tert-^^ (3.5 
g, 8.94mmol)> 2-*;V$;P7i-;^n>|| (1.47 g, 9.83 mmolh f h7 

HJ 7i- ;1/jJn^7^ >ft?W2* (413 mg, 0.36 mmolK 
U^A*»?ft(7 mL), X^/-;i/ (7 mL) Jfctf HPx> (70 mL) Ojg^Sr, 
T;V^>^B^T80'ClCT14l^ra«t^bfc. EJfcfcfctfBI 

io x^;i/(ct#^u, 7kicTft«K mm®., mmm^it. mt* 9 sv%*)v* 

7^n?h^7^- (^^>/St&X^=10/l~4/l) fcT*»«U & 
&ifttt<Z):gjgft^ (3.62 g. 97*) %Wt, 

'H NMR (CDC1,) 5 : 1.41 (9H, s), 2.50 (2H, t, J = 7. 8 Hz), 2.85 (2H, t, 
J = 7.8 Hz), 5.11 (2H, s), 6.90 (2H, d, I = 8.7 Hz), 7.13 (2H, d, J = 
15 8.7 Hz), 7.33 (1H, m), 7.42-7.55 (5H, m), 7.65 (1H, m), 8.03 (1H, dd, 
J = 1.5, 7.8 Hz), 9.98 (1H, s). 

mMM2 8 4 3'-[4-(2-tert-7 f b^v'7J;V^x;i/X^;W7xy^r^^^;P] 

fc? 7 xx;j/-2-# 

3-C4-(2 , -*;i/5;i/b*7xx;V-3-l > ;V^ h**s)7 *~)V]zfurt>m. tert- 
20 7f;l<(1.5 g, 3.60 mmolK U >ftX#*:J- h U (0. 43 g, 3.60 mmol)> 
2-*3MU-2-:7»(1.72 mL, 16.2 mmolK S-lV (7 mL) , tK (15 

mL) Rtffh?kF077> (15 mL) (DM&Wz. 0t:9LftTW%LmMi- b U 
«7A(1.22 g, 10.8 mmol) £Jn;L I^MfcT 2 P#ii8&#L£:. R*»*»Kx 

25 ^?S§v'U7J'7 , ;^7A^nTb^7 7^- (^*1t>/#glX^;|,=2/l~ 

1/2) k:ti*«u n&mvxD%m<k'£to a. 12 g, 72*) 

'H NMR (CDC1,) <5: 1.40 (9H, s), 2.50 (2H, t, J = 7. 2 Hz), 2.84 (2H, t, 
J = 7.2 Hz), 5.09 (2H, s), 6.88 (2H, d, J = 8.7 Hz), 7.10 (2H, d, J = 
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8.7 Hz), 7.20-7.47 (6H, i), 7.56 (1H, n), 7.93 (1H, m). 

mMM2 8 5 3-(4-((2'-((^^^;i/75/)^;^n;Wk < 7x^;W3--r;i/) 

3'-[4-(2-tert-7h=¥v'^;V^r:;i/X^)7xy^^^5 1 ;Wb*7xri;i/- 
5 2-#;Vtf >^(0.24 g, 0.56 mnolK &*5-)V7~V> (2M"r h7k FP77 
0.42 mL, 0.84 mmol), 1-k H n+^>7 h U 7^-^ 
(0.13 g, 0.84 iioDfttf M-S^SSM^ATS F(6.0 BL)0iB£*bK:» £ 

(0.16 g, 0.84 nmoDSJn*.* EMfcT 12 R#F B 1Jti$b;fco S^Srl^MX^V 

tt© 3- (4- ( (2' - ( (e?* ^;K7 sy)* k 7 x n;u-3--r )V) * h ^ 

7xn;»7°P/1>m tert-7*^£#fc. EGM&frfc* b U 7;V^al^m(2 

15 mDfc»#b, MtTii«tm R«^Mffi^«iufc. mm®* 

#&HPLC(^5^X>hlM7;i/AMCT*t$?U fcfi*Sa©£»<fc;#»<58 mg, 
lR¥26%)^#fc. MS(APCI-): 402 (M-H). 

$jg*!2 8 6 3-(4-((2 , -(75y*;^-;v)k7x^;W3-<;w^ 
7x-;W7°nA>m 

20 ^»J2 8 5tH»fcl/T, 3'-[4-(2-tert-7 f h^->*;^x;l,X5 1 Jl/)7 

7>*x£A^>&*«fc£fc*£riSUfc. &6*§il (iR^ 66%) . 
MS(APCI-): 374 (M-H). 

$ffi0|2 8 7 3 , -((4-(2-*M^r">I^)7i/^'»^^)t^xz;V- 
25 2-#Jl/#>M 

3' - [4- (2-ter t-7* h * ;W#x;PX^;W 7x/* ! y* ?M k*7 i^h 
2-#;M*>^(0.15 g, 0.35 mol)*hU7;^D»R(3 iDlCiMU 
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Mikity (21 mg, tmn%) MS(APCI-): 375 (M-H). 

2 8 8 3- (4-((2* , 6' -P* h*5>l£ 7i-JV-HJW * h*5") ?xX 

5 nnw2 2tmmzvx, 3-[4-[(3-^n^<>$?ji/) 7 x^jw 

/i>&*3Mk&tf 2,6-?* h^->7xn;i/jj?D>g|^&*H<b^*^l/ 

fc. &6M#*(iR$93%). 

■H NMR (CDClj) 5: 2.59 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 3.71 (6H, s), 5.08 (2H, s), 6.65 (2H, d, J = 8.4 Hz), 
10 6. 92 (2H, d, J = 8.7 Hz), 7.11 (2H, d, J = 8.7 Hz), 7.23-7.33 (2H, m), 
7.34-7.45 (3H, m). 

mmm2 8 9 3-(4-((2',6'-?;* h*v'fc?7xX;W3H';i')* 

mmm2 7 8 tH«fcUT, 3-(4-((2\6'-$>* h^r^tf?xn;W3-'f;V) 

86%). MSCAPCI-): 391 (M-H). 
^6fefll2 9 0 3-(4-((2 , ,6 , -?X5 1 ;Hf7x-;W3-r;P)* b^»7x- 

mmm2 7 7 tmmzi,T. s-ci-fcFo+s^xxjw^n/^*;*^* 
20 tx(2* ,6* -?x^;v t!7i x;v-3--r ;w * * / s Lit. 

'H NMR (CDC1,) 5: 0.99 (6H, t, J = 7.5 Hz), 2.30 (4H, q, J = 7. 5 Hz), 
2.59 (2H, t, J = 7.8 Hz), 2.88 (2H, t, J = 7.8 Hz), 3.66 (3H, s), 5.10 
(2H, s), 6.88 (2H, d, J = 8.4 Hz), 7.05-7.20 (5H, i), 7.21-7.33 (2H, 
25 m), 7.38-7.48 (2H, m). 

mMM2 9 1 3-(4-((2*,6'-^X5 i ;Wb*7x-;W3-<;W* h^-»7xn 

mmm2 7ztnmz\^x. 3-(4-((2\6'-?x^;vt*7xx;v-3~f;v)* 
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'H NMR (CDClj) <5: 0.99 (6H, t, J = 7.5 Hz), 2.30 (4H, q, J = 7.5 Hz), 
2.64 (2H, t, I = 7 r .8 Hz), 2.90 (2H, t, J = 7.8 Hz), 5.10 (2H, s), 
5 6.86-6. 93 (2H, m), 7.07-7.17 (5H, m), 7.21-7.31 (2H, m), 7.39-7.46 (1H, 
m). 

MS(APCI-): 387 (M-H). 

mMM2 9 2 3-(4-((2' , 6' -i?7;Vtn f7x^l/-3-^;W / h+v') 7x" 

W , 6' -vyM p tr 7 xn;i/-3— r M * ? / —frft ^Mi^^^ h 

tzo 60*). 

'H NMR (CDC1 3 ) 6: 2.60 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7.8 Hz), 
3.66 (3H, s), 5.09 (2H, s), 6.88-7.04 (4H, m), 7.12 (2H, d, J = 8.7 
15 Hz), 7.29 (1H, m), 7.39-7. 56 (4H, m). 

$k%m2 9 3 3-(4-((2' , 6' -^7MD t7x-;H-f ;V) / '» 7x- 

mMM2 7 8tmmzVT. 3-(4-((2'J , -77MDk'7x-JH-'fJW 

^ -» 7 x x; W 7* n >Bfe * e> ^Mfcti® *£i&htc. 

20 0fc*'86X). 

'H NMR (CDCg 6 : 2.65 (2H, t, J = 7.8 Hz), 2.91 (2H, t, J = 7.8 Hz), 
5.09 (2H, s), 6.89-7.04 (4H, m), 7.13 (2H, d, J = 8.7 Hz), 7.29 (1H, 
m), 7. 39-7.55 (4H, m). 

nnm2 9 4 3-(4-((2 , ,6'-^X^;Wt*7x-;W3-f;V)^b^^)-2-7;W 

25 *P7x-JV)7°D/1>iI^ 

mmm2 7 7 tmmzhX, 3-(2-7;i/:tD-4-t: Ho^->7x-;W7n/t 
>m^)VR tf (2 ' , 6 ' - ztttfr t? 7 x ~ ;i/-3--f )V) * ? J -M* £ MHb^ 
#>£&/&Lfc„ OK* 80%) . 
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"H NMR (CDC1,) 6: 0.99 (6H, t, J = 7.5 Hz), 1.23 (3H, t, J = 7.2 Hz), 
2.30 (4H, q, J = 7.5 Hz), 2.57 (2H, t, J = 7. 8 Hz), 2.89 (2H, t, J = 
7.8 Hz), 4.12 (2H, q, J = 7.2 Hz), 5.08 (2H, s), 6.60-6.71 (2H, m), 
7.03-7.17 (4H, m), 7.19-7.31 (2H, m), 7.35-7.48 (2H, m). 
5 mm 2 9 5 3-(4-((2" , 6' -7x^;Hf 7i^H-fJW J* S*~»-2-7;l/ 
^-D7x-;i/)yD/1>H 
$mm2 7 8 i^fCLT, 3-(4-((2',6*-^X5 1 ;Wk*7x-;i/-3-'r;W^ 

m&m&w&m). mscapci-)-. 405 (m-h). 

10 2dSflJ2 9 6 3-(4-((2 , -(bHD^->^5 i ;Wfc*7xr:;W3-1';l/)^ 
7xx;»7*n/1>BI tert-7^ 

3-(4-(2'-*;l/^;Hf7xn;|/-3-<;^ h^^)7ir;V)^DA>S tert- 
7*^;W0.30 g, 0.72 ffljiol)§^^/-;K6 iD^fb^k FD75> (6 

naxDm^mmzmmv, x.i&TT?*%{k*vmj-hv?& (umg, 0.36 
15 mmoi) zMPLrc®. mm.r 2mwwfcisit. fcfem&mw&> 

£ U # *f)V% 7 2*2 whiffy 4- (^u- >/f£glX^= 1 0/1 ~ 
1/1) fcT**$SU M6»«©atti^* (0.25 g, iR$& 8330 ftfcfc. 
l H NMR (CDC1,) 6: 1.41 (9H, s), 2.50 (2H, t, J = 7.8 Hz), 2.85 (2H, t, 
20 J = 7.8 Hz), 4.56 (2H, s), 5.10 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 
7.12 (2H, d, I = 8.7 Hz), 7.23-7.45 (7H, m), 7.56 (1H, m). 
$k1fcm2 9 7 3-(4-((2'-(k hd^->^^;w) tf7xX;W-3--r;i/)^ 
7xx;»7*da>$ 
3-(4-((2'-(t Hn^>^^;Wtf7xx;v-3--r;v)^ h^rv)7xx;i/)7D 
25 n>m tert-7^;K0.25 g, 0.60 mmol) £ h U yMufftktt mL)K:&#U 

w&\zT i mwM&isft. aHt*$MtHPLc(^95>x>Mj- 

<f *;PA)fcT»«-r*;i£fc<kO, *6ttft©»Bfc£* (10 rag, 5X)£# 
fc. MS(APCI-): 361 (M-H). 
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$m®\2 9 8 3-[4-[[3-[^>^Kl?;W75/]^>^]^v']7i^ 

3 _ [4 _ [ &-7u^>V)\<) 7 x~;W -fun >m*?-)V (0. 30 g, 
0.86 mmol), ^>^V(Xf;i/)75 >(0. 20 mL, 1.29 mmol), &R-fe$"7A 
5 (0.39 g, 1.20 miol), hUX (^>^Uf>7th» -/\°^77iy 
(0) (0. 031 g, 0.034 imolK rac-2,2* -tfX (^7i^X7^f 1' - 
tf:J-73\>K0.032 g, 0.052 mioDBitf h;H>(6 mL)©*i£t>£, 

10 ?i£^/-JK4 mL)R.^T-h7t:Hn7 7>(6 wL)<bM£®UtemMls, 1 

15 ^=2/i~i/2) u n^^o^m^ma2 m , jwi3%)£#fc„ 

MS(APCI-): 388 (M-H). 

(Wll%) . MS(APCI-): 374 (M-H). 
mffiM3 0 0 3-[4-[[3-(H7x-;W3-^;l/7^/)^>^W^'>]7xr: 

;W7°D/1>m 

H»J2 9 8 tmm\ZbX, 3-[4-[(3-7Dt^>^l/)t^'>]7ix;W7 

25 DA>^^^;i/Ri;vf7xz:;i/-3-<;i/r ^ >^e>^<b-&ti^-&^tfco x 

•H NMR (CDC1,) 6: 2.65 (2H, t, J = 7.8 Hz), 2.90 (2H, t, J = 7. 8 Hz), 
5.00 (2H, s), 6.90 (2H, d, J = 8.7 Hz), 6.98 (1H, d, J = 7. 5 Hz), 
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7.02-7.20 (6H, m), 7.27-7.46 (6H, m), 7. 53-7. 59 (2H, m). 
)\> 

(3-7XU/7xX;W;*^/-;Kl.l2 g, 5.62 mmol), 3-(4-kFD^r^7 
5 xn;i/)yo/1>^^^;Kl.22 g, 6.75 mmqlK' h'J7x-W7^f> 
(1.92 g, 7.31 mmol)^xh^kKn77>(20 mL) <D?g£#J t , 0*C«^T 
TWtDVftyWJ^fy h;WX>^(40%, 3.32 mL)£«., ^MfcT 

^-KTffiSJ K*1*>/imx^Jl/=10/l~2/l) U ?;L&lftA«>& 
10 Wfc£*Kl.01 g, JR*50*)fc#fc. 

'HNMR (CDC1,) 6: 2.60 (2H, t, J = 7.8 Hz), 2.89 (2H, t, J = 7. 8 Hz), 
3.66 (3H, s), 4.99 (2H, s), 5.74 (1H, s), 6.89 (2H, d, J = 8.7 Hz), 
6.92-7.15 (7H, m), 7.22-7.30 (4H, m). 

mmms o 2 3-[4-[[3-[7xx;Kyntf;W7^/]^>^;W^->]7x 
15 -;wya/^>fife 

3-C4-[(3-7-U/^>^;0^>']7x-;wyD/i>m^^;Ko.2O g, 

0.58 imol) CDN,N-^^^;W1/AT^ H(4 iL)»*lC, 0*C«S^T 60X**flS 
^hU^A (0.035 g, 0.86 aol) £Jn*-, IMfcT 10 #M8t#bfc. 

0*Cat#T n-yat:;i/-7*n^ F (0.063 mL, 0.69 mmol) ~BO$BVfc 
20 ^HJ^A (0.10 g, 0.69 nmol) Sim*, Ml? 16^MJt#bfc. 

tox^uctahru *s.rx«s»^«7K(cT^# : > mum* m&mmvit. 

»itfc**/-;K3 mL)R^xh7th*D77>(6 nL)0ffl£»ttfc 

' *7A^PTh^97^-fcTl»« (^\^it>/MX^;l/=4/l~l/2) U 
*fitt*©«JBflS-&*(0.11 g, 4K*47X)*#fc. IISCAPCI-) : 388 (M-H). 
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mMM3 0 2tmm\zLX. 3-[4-[(3-7XU /^>$W;f*«>]7xx;W 
£ 57%) . MS(APCI-): 402 (M-H). 

mmm 302 1 mm\z vx, 3- [4- [ (3-7- y / * >&m 7 xx;w 

OR*74K) . MS(APCI-): 436 (M-H). 
10 ^JS0)J3 0 5 3-[4-[(3-7-U-/^>^;W^+^]7xn;V] > /PA 0 >^ 

MS(APCI-): 346 (M-H). 

15 i:jHynA>| 

HJS^3 0 2tmm\ZhT. 3-[4-C(3-7~U/^>v ? ;W^^37x^;W 

afit»* (W12%) . MS(APCI-): 402 (M-H). 

ftttttS 0 7 3-(4-((4-((X5 1 ;K3-^^;i/7x-;i/).7^/)^5 1 ;W^>^ 
20 JWt^'»7x-Jl/)7D/^H 

3 _ ( 4 _ ( (4 _ p n ^ ^;P) ^ >V)V) •» 7 x 7P /I (50 
mg, 0.16 mdo1)©N,N-> j ^^*;I^A75 H(l mL)»iftlC N-X^-m- 
^>(51 mg, 0.19 mmol) 0N,N-^fJV*M75 M0.5 mL)^, 
U£A(33mg, 0.24 mmol) £fln;LT TO^T? 66 I^Mft^bfe. £j£?£fc:*(2 
25 mL)£2jq;t> ^PD^^>(2 mUTftbtHLfc. MftM & GeneVac jt^Sgg 

&(0.32 bL, 0.32 mmol) Sin*., g^T 18 Bf Kig#U£. 1 &5&® 
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GeneVac &4>«ffi3tST&/£$^Lfc„ &Mtf£#I&HPLC(^^X> MM 

. ?)i<B)i?tiiM-rz>zt\z&r)&mfc&ys(2\ mg, 2m*mc. ms (esi+, 

m/e) 404 (M+l). 

5 wrommm sos ~^js^ 3 3 8 izmTik&mt, s o i tmmz 

LT, 3- (4- ((4- (£ □ P * J-M ttis) 7 i-JW 7* D/t >&;WI/ 

(50 mg, 0.16 mmol)&^^ : r*T5>3& i S)^Ufe. 

^IJfi^3 0 8 3-(4-((4-((^5 1 ;H2-(7xZ^;l/»)Xf;l/)75;)^ 

10 JR* 43 mg. MS (ESI+, m/e) 468 (M+l). 

mmns o 9 3-(4-(a-(((3-7x;^'>^>^)75;)^f;w^>^w 

7 xx;W7D/t>8t 
JRS 40 mg. MS (ESI+, m/e) 468 (M+l). 

^Jg0»J3 1 0 3-(4-((4-(((4-7x/^r^>^W7$/)^5 : JW^>^W 
15 ^>')7xZ;W7'DA>ai 

iR* 37 mg. MS (ESI+, m/e) 468 (M+l). 

mMM3 1 1 3-(4-((4-(((4-(2-t!7^W-»^>7;W75/)^f 

;W ^>^Wt^5/) 7x-;i/) 7*a/^l 

JR* 13 mg. MS (ESI+, m/e) 470 (M+l). 
20 *Jfefl)3 12 3-(4-((4-(((2-7xy^i/7*ntf;W7Sy)^W)^>^W 
^M7x-JW7'DA>8S 

JR* 33 mg. MS (ESI+, m/e) 420 (M+l). 
HJS0J3 1 3 3-(4-((4-(((2,2-^7x-;i/X5 1 ;W75/)^^;W^>^;i/) 
^'»7x-JW7'D/^» 
25 IR* 45 mg. MS (BSI+, m/e) 466 (M+l). 

HJS#I3 i 4 3-(4-((4-(((tf7x-;w2-<;M^;W75/)^^;W^>^ 

JR* 47 mg. MS (BSI+, m/e) 452 (M+l). 
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£MM3 1 5 3-(4-((4-(((h*7x-;i/-3-f;P^5 1 ;i/)75y)^5 1 >'W^>^ 

M -» 7 x 7* d A 

JR* 32 igo MS (ESI+, m/e) 452 (M+l). 

$tttt3 1 6 3-(4-((4-(((b , 7xn;w4--r;i'^^;i/)7^y)^^;w^>> J 

JR* 12 mg. MS (ESI+, m/e) 452 (M+l) . 
$JKM3 1 7 3-(4-((4-(((2-7i^H-(l-k!D U i?-;Wl^)T5 7) 

JRfi 40 mg 0 MS (ESI+, m/e) 459 (M+l). 
10 ^»J3 1 8 3-(4-((4-((^^;Kl-7xn;i/-2-(l-HPU> J ^;l/)X5 1 ;W7 

JR* 18 mg. MS CESI+, m/e) 473 (M+l). 

3 19 3- (4- ( (4- ( ( (2->7 / X3M W ( 7 x x;» 7 5 ^ ) ;* ^ > 

5?;W **$/) 7 xx;» 7*d/^ 

15 JR* 15 mg. MS (ESI+, m/e) 415(M+1). 

HJg^J3 2 0 3-(4-((4-(K>^I/(7x^I/)7$/)^f;V)<>^)^ 
^)7x-J!/)7 , DA>K 
JR* 21 mg. MS (ESI+, m/e) 452 (M+l). 

mmm3 2 1 3-(4-((4-((x5 L ;K2-^^;v7x-;v)7sy)^5 i ;w^>> ? 

20 ;W^e/)7x-;W7'a/t>i 

JR» 22 mg. MS (ESI+, m/e) 404 (M+l). 
£%tt3 2 2 3-(4-((4-((7"f;K7x^)75/)^f;W^>^)^ 

v/)7xr;wyD^>i 

IRS 39 mg. MS (ESI+, m/e) 41 8 (M+l). 

25 mmms 2 3 3-(4-((4-((7xx;K7otfjv)7^y)^5 i ;w^>^)^ 

-»7xX;p)7°D/1>& 

JR» 23 mg. MS (ESI+, m/e) 404 (M+l). 
H»J3 2 4 3-(4-((4-((^>^H7x-;W75/)^?;W^>^)^ 
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iR* 21 mg. MS (BSI+, m/e) 432 01+1). 

3 2 5 3- (4- ( (4- ( 757)^ 

*»7xn;v)7*n/i>» 

5 iRS 7 mg. MS (BSI+, m/e) 440 Ol+l). 

2 6 3-(4-((4-((-f yy*Dtr;K7x-;WT5/)^^;i/)^>> ? ;w 

7 x -;V) 7" □ A 
iR* 6 mg. MS (ESI+, m/e) 404 (M+l). 
HJ&0!!3 2 7 3-(4-((4-(K>^;K^^;WT^7)^^;W^>^;W^ 
10 -»7xn;i/)7°n;i>M 

JR4 51 mg. MS (ESI+, m/e) 390(M+1). 
MMM3 2 8 3-(4-((4-(((4-^ D D 7i-JV) / ) 

JR* 20 mg. MS (ESI+, m/e) 410 (M+l). 
15 ^Jl^|3 2 9 3-(4-((4-(((3-^^;i/7xZUl/)(7°nk!;WTSy)^5 1 ;i')^ 
>V)\>)-**i/) 7I-JW 7°D/t>& 

JR* 29 mg. MS (ESI+, m/e) 418 (M+l). 
%Mm3 3 0 3-(4-((4-((^>>';V7$7)^5 1 ;W^>^;l/)^5/)7x 
-;V)7*nA>m 
20 JR* 58 mg. MS (ESI+, m/e) 466 (M+l). 

HiBSM3 3 1 3-(4-((4-(K>^Kx?;l/)75/)^?;W^>^)^ 

'»7x-;i/)7 p n/t>m 

JR* 46 mg. MS (ESI+, m/e) 404 (M+l). 
2difl|3 3 2 3-(4-((4-(K>^K7*^)7$/)^^W^>^W^ 
25 i/)7i-iW7"D/t>|| • 

JR* 63 mg. MS (ESI+, m/e) 432 (M+l). 
|&figfl|3 3 3 3-{4-((4-(((4-^^DA^^7x-;W75/)^f;W^> 

* 7 x -fvrt>m 
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iRfi 7 mg. MS (ESI+, m/e) 444 (M+l). 
£ffi093 3 4 3-(4-((4-(((2--r^^V r [l,5-a]tfUv f >-3--r;PX^;W(7x 

JR» 9 mg. MS (BSI+, m/e) 506 (M+l). 
5 &ffi0I 3 3 5 3-(4-((4-(((4-(4-^DD7xZlJl/)-l,3-5 1 Ty-;i/-2-r 

;w oww 7 5 >o * 3\rw > sw) * * ~» 7 x 7 p a >m 

JR4 18 mgo MS (ESI+, m/e) 493 (M+l). 
H»J3 3 6 3-(4-((4-(((4-(4->^D^^l/7x^)-l,3-5 i 7^ 

2--r ;w ^;v) 75/)* ^;v) ^ > 7 x n;w) 7 d a° >m 

10 iR* 2 mg. MS (ESI+, m/e) 541 (M+l). 

HiS^3 3 7 3-{2-[(4-{[4-(2-*;l/^->X5 1 ;W7x/^^]^5 1 M^> 

sw) (/5 i ;W75 7]-4-7x-;wi,3-^7 > /-;w5-r;W7 p p/ > ?>m 

IR* 10 mg. MS (BSI+, m/e) 531 (M+l). 

mnm sss 3- (4- ( (4- ( (* (4- (5, 6, 7, s-x h 5 1 f p -2-^ 

15 ;w -1 , 3-^7 y->-2--f ;W75/)^ ^ > 7 x n J w 7 a 

IR* 6 mg. MS (ESI+, m/e) 513 (M+l). 
H^3 3 9 3-(4-((6-^>^l/^'>-2' ,6' 7x-;H-< 

;w ^ h * -» 7 x -;w 7°p a ^;vxx x;v 

20 #^J31 t^iCUT, (6-^>SW:**->-2' ,6' 7x- 
;|,-3--f;i,)^ 4-fc HD^^7xr:;l/7;PA'>i^5 ; ;HXfJ^ 
&^«<fb-&W*^67*UXAaiUT#fe. W 55%. 
'H-NMR(CDC1 3 ) 5 2.03(6H,s), 2. 59(2H,t, J=7. 6Hz), 2. 89 (2H, t, J=7. 6Hz), 
3.66(3H,s), 4.95-5.08(4H,m), 6. 88 (2H, d, J=8. 8Hz), 6.94-7.42(13H,m). 

25 nmmzlO Z-(4-«6-'<>i?)V**i'-2' ,6' -V*3-)V-\iy ^-)V-l-< 
JW/h^»7xr;W7'PA>i 
##0M tmmzVX. 3-(4-((6-^>^^">-2* ,6' -^^^V-h'7 

x-;w-3-<;0 * h 7 x - 7*d a>^x^xt>tM 
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&m&Zf*JZ&&tLT®1to 69%. 

'H-NMR(CDC1,) 6 2.03 (6H, s), 2. 64(2H, t, J=7. 8Hz), 2. 90 (2H, t, J=7. 8Hz), 
4.97-5. 10 (4H,m), 6. 88 (2H, d, J=8. 4Hz) , 6. 95-7. 46(13H,m) . 

mrnw s 4 1 z-u-m-iiQ-t^fr^jv) (4-7x^-1, i-j-tv-k-i- 

N-(3-/?Jl/^;l/)-4-7x-JWl, 3-^77-^-2-75 > (370mg) > 
rt^hU^A (60% ifcte, 50mg) > M.M-S^^/MvJl'ArS H (5mL) CDjg-a 

;W^'>}7xn;wyn/^>«^^;K3itag)Sip^ 1 ftWfrSS-tf 

ftfcHl<£. Smx^Hl^Presep Dehydration tube m^tUM (80 W £ 
R ftffi t T^@$ HPLC 5 > h 1M ^ ;U A) TMISIT 

3££K:«J:>3, ^@ft&#J (250mg, IK2M7S) &Jtftjfttt«tUT#fc. 
MS (ESI+) 529 (M+H) „ 
15 HJSfll 3 4 2 3-{4-[(4-{[(3-*^;l/^;W (4-7iZJhl, 3-^77-^-2- 

-f ;p) 7$ /] *<?M*>VM t+->]7i-;w t*d/i>& 

3- {4- [ (4- { [ (3-* ^P^^;!/) (4-7 x^;i/-l , 3-^7 y-;P-2-r ;W 7 5 / ] 
/^H^>^W^'>]7z-;W7"D/ , ?>SI^5 : Jl/ (240mg) 

(2mL) , xh7fcKn7 9>(2^)©g£*«fc*#U 2 &}&M*4ltf- HJ 
20 «7A7K»« (2mL) Sin*., l$Wfr#Jg1ffc. jR*ffl£***K:ft^ 

Presep Dehydration tube CfttiftKX (*0 «) £JBV>T*£jm «figLT^ 
Sft;^ (22fa*.JR*90» *«3H6»«*a:l/T#^. 
MS (BSI+) 515 (M+H) . 
25 HJgfl|3 4 3 3-{4-[(4-{[(4-<77a If JWl, 3-^77- JW2--f;i/) (3-* 
J-JbttM 75 /] **M*>VM t*«>]7i-JH ^pa>si^5 1 ;p 

4- -f 77*D tf;WN-(3-^5 i ;V^5 1 ;W-l, 3-^77-;U-2-75> (313mg) , 
fcmk-yVWJx (60* iSft, 50mg) , N,N-^^f H (5mL) © 
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n<&tt*ft*r? i mmfr%m&it. 3-(4-{[4-(* nn/^w^ 

;i/T?Jfifflbfeo ^X^Jl/S&Presep Dehydration tube (fflJtMM (W) 
MS (ESI+) 495 (M+H) . 

$ttM3 44 3-{4-[(4-{[(4--ryyptf;v-i,3-5 1 7y-;P-2-'f;w (3-* 

10 3-{4-[(4-{[(4-f V^P e;w, 3-^7\/-;V-2~f JW (S-jWW^W 7 
$/]^fM / ^^Wt^^7znjHyn./ , ?>i^^ (140mg) 

(2mL) , xh7br ? P77>(2mL)©M^mc^b, 2«£#BMtf- 
KU^A*»* (2mL) £iJD;Lx ilTmWMS^. EJfcS&to&Tkfc 

15 »£Presep Dehydration tube (W) £3) *J8V>T*fcJ*«, JMH/ 

T*»fc£» (120mg> JR*88X) LT#&. 
MS (ESI+) 481 (M+H) . 

miMM3 4 5 3-[4-({4-[l-(4-7x-;i/-l,3-5 1 7\/>-;l/-2-r;W^h^^] 

^>s?M^i/)yx-;w]yp/i>m 

20 (4-7 xXJWl, 3-^7 V^W-H^W) (3.82g) ».fiHfcXBMt 

(15g) , fh7kHn77> (30mL) ©jg^fc&iiT? 3 P#M 

tHD77> (30mL) :©ffil:Ift7o k^T^v^A (2 

a^Th7kHD77>iE lOmL) &0tn?imA* 1 BSlfiW^iS'lffc. KJfc 

25 E£4fcfc l »Bfcx^;Keji&tabfc. lffltx^;H*« 

«U aa«*>/'JA^*7A^o , 7h^77^*- , T?«»^fc. »»x^;u 
-"vH+-> (S&JfcTM : 19}fc& 1 : 1 *T^55?x>M "CMPTS £ 
<ktK Jtfifaft^ (1. is) COStftiflpR* (233mg) , 4-kHn* 
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S'SfcJMMfcjWI' (152 ng), h'J7x-M77^f> (399 mg) OhJ|/X> 
(2iL) m&\Z7Vi?%)V#>Wti?3i^)V (40% h;VX>&$ 650mg) 

fe. ^c!)i^fh7bFP77> oomL) \zmMLtc, commz^mit 

'JfyATJ^-^A (40mg) ZOXlTlJaZ-, &mzmisTl&Mft%M J & 
fe 0 aB^HJ^A10**n$l (l.Og) £Jn*, ^$M&£3irmv*fc. 
£«8&bT, ^®!fefc3- (4-tFn*->:7xXJV) yn/1>SbWW (180 
10 mg), h'J7xZMX7^> (399 mg) , h^X> (2mL)^JD^x rW% 
frtfymV^iV (40X h;WX>&& 650mg) £&irT?}SnFU MT1 

7j--cmmvt£. mm&T\ : 19^6 1 : 1 an?^ 

15 (2mL) , xh9kHD7 9X2BL)©JB^««SEfc*#U 2&5£*« 

fb^ h U (2mL) fcjp*., SIT 1 P*M#*»tf&. 

^WifcPresep Dehydration tube (Stifett* (80 ft) £#V>T<£&&, * 
«&LT*Hfc£4fc (93m g) £&£*gili:bT#fc. 
20 MS (ESI+) 488 (M+H) '• 

£TRC> ^Jg^l~2 0 1, 2 0 2A*«k^2 0 3~3 4 5T?#e>nfe^-& 
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*»w©fc£*$fc»*©:/n h ? v mat gpr4o g&wmtm 

TfflV^Cl<h{Cj;0> GPR407^7 h£fc(*G P R 4 0 7>*zi-X h 

10 gB?!J## : 1 3 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 
83?!!## : 1 4 

Designed oligonucleotide primer to amplify DNA encoding mGPR40 

mnmn : 1 5 

15 Designed oligonucleotide primer to amplify DNA encoding rGPR40 
SB?!I#^ : 1 6 

Designed oligonucleotide primer to amplify DNA encoding rGPR40 

mmm* : 1 7 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 

20 unm^ : 1 8 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
: 1 9 

Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
SB#!#^ : 2 0 

25 Designed oligonucleotide primer to amplify DNA encoding monkeyGPR40 
IE^I#^ : 2 1 

Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 

&mm^ : 2 2 
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Designed oligonucleotide primer to amplify DNA encoding hamstarGPR40 
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pr 4 o g&wmmmmi 
*• 

l 

4. 5* 



10 




(I') 




15 




5. ^ 




20 [5S4»> atPtt«ft*^*UTViTt)«kV^#5l*v f QH-Y-COOH^ 

$ & utv>t t> ck visits, x y tt-tn-enx 
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6. •*^>ft*tfjb5*afc5« (i) %?*>*ikmv5zsjk<Dmmm** 

(2) #;m^>;i^ (3) 7,)V*>mM, (4) c l _ 4 7^*;wiT i Ey 

s^^nrviTfe^v^^^r^;^ (5) *x*>^g, (6) 
)^7,)v^)v^t!)W^-()m^r^t (8) hU7;M-a**>*;i/*>$ 

75 (-NHSO,CF s ) T&*tt^l©«©»J. 

7. *^>*iS:WU-55^ 




10 T?*S»*aiBB*©»I. 
i2«©£!J. 

• t&mmx&zmistm 1 ta«©8i. 
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10. ^ 




(1-1) 



1 1. It$51 0lB«O^^*fett^Oift<Z)yoK7y^. 
1 2 . 6B##j£5S; 




3ltA##UTV»T'b<kV>«fc**« (1) ADy>gf, (2) 

& (3) c^jT;^*^ (4) />ny>jRf, c l .,7^*;p*fcJ4 

15 C 1 _ 6 7;P3^r->Tit«l$nT^Tt>«fc^C 6 _ 1 47 , J-;l'^ (5) C 6 _ 14 
7U-;P**^«*fc» (6) C^uT^MM^i/lT, 
8lRA««bTV>T'bi:Vi«|ft»*«ADy>a( : ?*fcttC a _ 6 7;P*;HlT, 
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13. S 




(1-2) 



5 -r, ) T«fcan*fc£tt*fctt*-©aL (fc«u (02-1^-4- 

[ C2- [ (5-^^-2-7x^;W-4-^^7U;l/) *h*>0 7'x 
-;H ^>M>fun>W.s (Ii)2-Xh+^-4- [ [3- 

C ( 5 - ^f^- 2 - 7z-^- 4 - * WU^) ^h^->] 7x-JH * 
h3r->] ^>if>7n/^^ (iii) 2-xh*>-4- C [4- [ (5—* 
10 ^-2-7x^P-4-tWJ^) *h*^3 7x-JV] ^ 
>"fe*>yDA>m. (iv)4- [ [4- [ (5-^^;V-2-^x-;P-4-^ 

*^/u;w piM^i 7i-;w *h*^] ^>if>^p/i>m^<) • 

15. ^>if>^^Wr^>tt^Sd s > ^:R n -E ! - (R 1 Hig&Sfc-eft 

nST^-U— (CH 2 ) n^-W 1 - (CH 2 ) m 2 - (m l :feJ;tfm 2 
«^n^n 0 L 3 ©gf&£, — N (R 2 ) -> -s-, - 

co-$fett-co-N (r 3 ) R a fc£tfR s tt*n*n**aHP£& 
20 ttc x _ 6 7;mr;p**w-r) 3B*©fl?&«. 

16. ^ 
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(I-2A) 



(5£«K R 1,a &lft^L2®0Smg£^rr 57x^31^, Ea^f, 

17. R ,,a ^s4i$nT^T i fej;^c 1 _ 6 T;i/^r;^ s&snwTfcj^c 

io ; e a^ijg^ mmm? , 1^1t\t^U> ; R ,8 Rtf R 1T #pi|-i;&te 

18. E atm&^-C&ZffiJftmi 78B»©^%. 

19. R ls #7k£iiH\ ^R'Mtyy&M^T&^gtjfcgfl 7SBtt<Z)fc£&. 
2 0 . 




2 1. R ,,a ^S^$nT^T ! bj;ViC 1 _ 6 T;i/^;i/aS^ «&snT^T&ci:v>c 

1 _ 6 r^3^^*<fc^Apy>^^&s«ns2fflo«gis*#-r^7x 

20 81*^2 OfBftOfl:^. 

22. ^>if>ss£;rr5«&s#, ^ir^-e 1 - (R^fcm&s^n 
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c 1 _ 6 7;^;vsi?^$nTViT i fe^<, R^E'fciims^fcgtfc 

2 3. R 11 ^ADy>If, -hP, ADy>ft$nT^Tfe 

6 7;i/3*-x c 6 _ 14 tu-;k c 6 -i 4 7U.-;w:**$'*J:tfc 7 _ 1 e79>i' 

10 E , #*fr&¥^ -0-> -CH r O- -CO-, -CONH-, -N (CH 
3 ) CH 2 -, - S-CH 2 -^fctt-C = C-l?, 
m S 1 ii£ £> C x _ 6 7;^;^T«&£ftT^-C& £ < > 




15 

24. S 




(1-3) 



Ra 



20 5RMttflHftafe*WbT^T'bJ:V^>if>5j|S, SjtNfcSSI&fc^L 
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2 6. 





2 7. 




15 AD^>m^J:t;sgi$nTViT ! bJ:vic 1 _ 6 y;^;ps^e>s^ti^ 




20 2 8. 5£ 
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(1-4) 



5 -r. ) -cjifesns^ftSfcttfoi. 

2 9. if ^2 8B*©fc^*fctt*©i*©:/P YyyVo 

3 0. 3iS 2 >^>i£>Sr^ iR^ilI©7x-l/>ST, R 13 #C 6 _ X 

»/Un«T, E^-N (R 14 ) - (CH 2 ) m 2 -£fcte-S- (CH 2 ) m 
10 2 - (R 14 tt*«JK ; p*fcr3:C 1 _ a T^*-Wfeft» m 2 teO&V>L3©S$c£ 
^f) Tf, Ra*«**« : 3 t T?*S«f*«2 8|B«©fl3^*. 
3 1. R 13 *m^^WUTViT , &a:Vi2-^7\/U;V'Sl?^§^^2 8 

3 2. 



15 




(I-4A) 



(S*, E"'«-N(R ,4 )-CH J -, -CH(R")-0-*fe«-CH(R M )-CH r (R M &<fctf R" 
tKJWK^ Any>B^ C,_,7;V*;Vg, *fc«C,. 6 7;Vn+->S<£, R i0 
20 ;W**fctt*3fc3ftTViTfcJ:V> C.^M^S^-f/^ R 20 &WteM£ 
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3 3. E"#-N(R ,4 )-CH r (R , n*7K*jK^*fe«c 1 _ l 7;p^;m§^-r) , 

3 2BB«©ft£&. 

5 3 4. It*^10, 13, 2 4*fctt2 8EtttDfc^felXf*t©££fctt 
■€■© 7 D H 7 y bT& 5 E&. 

#&©#&*§&#?-* c t t-r* g p r 4 o s^tRnwip^. 
3 6. gpr4 o&mimmmmM®wk<Diz®<D%mm&j:zfzitt>&fii; 

*^^>^45:tti L/ -5 saft^rrsflj&fcfcjfl n t*4*«tr * gpr4 

0 U #> F, Trf-X h £fcfci:7 rfr.X h ©X£ U 

3 8. GPR4 0%>b<tt*©«^^H*fcH:-t©it[t, #*gU5«fctf;fr 

15 ^>*ttmb5***^rrsft#*t***r«c:i:*4«Ri:'r*GPR 

4 0 fc#T* U #> h\ Trf-x h £fctt7>*rfnx h ©X^ U 
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m 




Concentration (/i M) 
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m 2 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Modulator of Receptor Function 

<130> 3119W00P 

<150> JP 2002-324632 

<151> 2002-11-08 

<150> JP 2003-16889 

<151> 2003-01-27 

<150> JP 2003-153986 

<151> 2003-05-30 

<160> 26 

<210> 1 

<211> 300 

<212> PRT 

<213> Mouse 

<400> 1 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 

50 55 ' 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 
85 90 95 
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Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Thr Ser Gly Ser Trp Leu Asp Asn Ser Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Val Arg Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Arg Gly Thr He 

275 ' 280 285 

Cys Val Thr Arg Thr Gin Arg Gly Thr He Gin Lys 
290 295 300 

<210> 2 
<211> 900 
<212> DNA 
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<213> Mouse 
<400> 2 

atggacctgc ccccacagct ctccttcgct ctctatgtat ctgcctttgc gctgggcttt 60 
ccattgaact tgttagccat ccgaggcgca gtgtcccacg ctaaactgcg actcactccc 120 
agcttggtct acactctcca tctgggctgc tctgatctcc tactggccat cactctgccc 180 
ctgaaggctg tggaggccct ggcttctgga gcctggcccc tgccgctccc cttctgccca 240 
gtctttgcct tggcccactt tgctcccctc tacgcaggcg gaggcttcct agctgctctc 300 
agcgctggcc gctacctggg ggctgccttc cccttcgggt accaagccat ccggaggccc 360 
cgctattcct ggggtgtgtg tgtggctata tgggcccttg tcctctgcca cctggggctg 420 
gcccttggct tggagacttc cggaagctgg ctggacaaca gtaccagttc cctgggcatc 480 
aacatacccg tgaatggctc cccggtctgc ctggaagcct gggatcccga ctctgcccgc 540 
cctgcccgtc tcagtttctc cattctgctc t.tctttctgc ccttggtcat cactgccttc 600 
tgctatgtgg gctgcctccg ggccctggtg cgctcaggcc tgagccacaa acggaagctc 660 
agggcagctt gggtggccgg aggcgctctc ctcacactcc tgctctgcct ggggccctat 720 
aatgcctcca atgtggctag tttcataaac ccggacctag gaggctcctg gaggaagttg 780 
ggactcatca caggggcctg gagtgtggta ctcaacccac tggtcactgg ctacttggga 840 
acaggtcctg gacggggaac aatatgtgtg acgaggactc aaagaggaac aattcagaag 900 
<210> 3 
<211> 300 
<212> PRT 
<213> Rat 
<400> 3 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala lie Arg Gly Ala Val Ser 

20 25 30 

His Ala Lys Leu Arg Leu Thr Pro Ser Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Leu Lys Ala Val 
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50 55 60 

Glu Ala Leu Ala Ser Gly Val Trp Pro Leu Pro Leu Pro Phe Cys Pro 
65 70 75 80 

Val Phe Ala Leu Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala He Arg Arg Pro Cys Tyr Ser Trp. Gly Val Cys Val 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Ala Leu Gly Leu 

130 135 140 

Glu Ala Pro Arg Gly Trp Val Asp Asn Thr Thr Ser Ser Leu Gly He 
145 150 155 160 

Asn He Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Asp Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser He Leu Leu Phe Phe 

180 185 .190 

Leu Pro Leu Val He Thr Ala Phe Cys Tyr Val. Gly. Cys Leu Arg Ala 

195 200 205 

Leu Val His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe He Asn Pro Asp Leu Glu Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Thr Gly Pro Gly Gin Gly Thr He 
275 280 285 
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Cys Val Thr Arg Thr Pro Arg Gly Thr He Gin Lys 



290 




295 


300 






<210> 4 












<211> 900 












<212> DNA 


• 










<213> Rat 












<400> 4 












atggacctgc 


ccccacagct 


ctccttcgct 


ctctatgtat cagcctttgc 


actaggcttt 


60 


ccattgaact 


tgttagccat 


ccgaggtgca 


gtgtcccacg cgaaactgcg 


actcaccccc 


120 


agcttggtct 


acactctcca 


tttggcctgc 


tctgacctcc tactggccat 


caccctgccc 


180 


ctgaaggctg 


tggaggccct 


ggcttctggg 


gtctggcccc tgccactccc 


cttctgccca 


240 


gtctttgcct 


tggcccactt 


tgcgcccctc 


tatgcaggtg gaggcttcct 


ggctgctctc 


300 


agtgctggcc 


gctacctggg 


agctgccttc 


ccctttggat accaagccat 


ccggaggccc 


360 


tgctattcct 


ggggtgtgtg 


tgtggctata 


tgggcccttg tcctttgcca 


cctgggactg 


420 


gctcitggct 


tggaggctcc 


cagaggctgg 


gtggataaca ccaccagttc 


cctgggcatc 


480 


aacatacccg 


tgaatggctc 


cccggtctgc 


ctggaagcgt gggatcctga 


ctctgcccgc 


540 


cctgcccgac 


tcagtttctc 


gattctgctc 


ttctttctgc ccttggttat 


cactgctttc 


600 


tgctatgtgg 


gctgcctccg 


ggccctggtg 


cactcgggcc tgagccacaa 


acggaagctc 


660 


agggcagctt 


gggtggctgg 


aggagcactt 


ctcacactcc tgctctgcct 


ggggccctat 


720 


aatgcttcca 


atgtggctag 


tttcataaac 


ccggacttag aaggctcctg 


gaggaagttg 


780 


gggctcatca 


caggagcctg 


gagtgtggtg 


ctcaacccac tggtcactgg 


ctacttggga 


840 


acaggtcctg 


gacaggggac 


aatatgtgtg 


accaggactc caagagggac 


aattcagaag 


900 


<210> 5 












<2H> 300 












<212> PRT 












<213> Human 










<400> 5 













Met Asp Leu Pro Pro Gin Leu Ser Phe Gly Leu Tyr Val Ala Ala Phe 
5 10 15 
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Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Thr Ala 

20 25 30 

His Ala Arg Leu Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Ala Val Ala His Phe Phe Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala Arg Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Val Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Leu Tyr Pro Asn Leu Gly Gly Ser 
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245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Gly Lys Ser Gin Lys 
290 295 300 

<210> 6 
<21 1> 900 
<212> DNA 
<213> Human ' 
<400> 6 

atggacctgc ccccgcagct ctccttcggc ctctatgtgg ccgcctttgc gctgggcttc 60 
ccgctcaacg tcctggccat ccgaggcgcg acggcccacg cccggctccg tctcacccct 120 
agcctggtct acgccctgaa cctgggctgc tccgacctgc tgctgacagt ctctctgccc 180 
ctgaaggcgg tggaggcgct agcctccggg gcctggcctc tgccggcctc gctgtgcccc 240 
gtcttcgcgg tggcccactt cttcccactc tatgccggcg ggggcttcct ggccgccctg 300 
agtgcaggcc gctacctggg agcagccttc cccttgggct accaagcctt ccggaggccg 360 
tgctattcct ggggggtgtg cgcggccatc tgggccctcg tcctgtgtca cctgggtctg 420 
gtctttgggt tggaggctcc aggaggctgg ctggaccaca gcaacacctc cctgggcatc 480 
aacacaccgg tcaacggctc tccggtctgc ctggaggcct gggacccggc ctctgccggc 540 
ccggcccgct tcagcctctc tctcctgctc ttttttctgc ccttggccat cacagccttc 600 
tgctacgtgg gctgcctccg ggcactggcc cgctccggcc tgacgcacag gcggaagctg 660 
cgggccgcct gggtggccgg cggggccctc ctcacgctgc tgctctgcgt aggaccctac 720 
aacgcctcca acgtggccag cttcctgtac cccaatctag gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg cttaatccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggggcaa gtcccagaag 900 
<210> 7 
<211> 300 
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<212> PRT 
<213> Monkey 
<400> 7 

Met Asp Leu Pro Pro Gin Leu Ser Phe Ala Leu Tyr Val Ala Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Val Leu Ala He Arg Gly Ala Arg Ala 

20 25 30 

His Ala Arg Arg Arg Leu Thr Pro Ser Leu Val Tyr Ala Leu Asn Leu 

35 40 45 

Gly Cys Ser Asp Leu Leu Leu Thr Val Ser Leu Pro Leu Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Ala Ser Leu Cys Pro 
65 70 75 80 

Val Phe Gly Val Ala His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Leu 

100 105 110 

Gly Tyr Gin Ala Phe Arg Arg Pro Cys Tyr Ser Trp Gly Val Cys Ala 

115 120 125 

Ala He Trp Ala Leu Val Leu Cys His Leu Gly Leu Val Phe Val Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asp His Ser Asn Thr Ser Leu Gly He 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro 

165 170 175 

Ala Ser Ala Gly Pro Ala Arg Phe Ser Leu Ser Leu Leu Leu Phe Phe 

180 185 190 

Leu Pro Leu Ala He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg. Ala 
195 200 205 
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Leu Ala His Ser Gly Leu Thr His Arg Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Yal Ala Gly Gly Ala Leu Leu Thr Leu Leu Leu Cys Val Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Yal Ala Ser Phe Leu Asn Pro Asn Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ala Trp Ser Yal Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Arg Gly Pro Gly Leu Lys Thr Val 

275 280 285 

Cys Ala Ala Arg Thr Gin Gly Ser Thr Ser Gin Lys 

290 295 300 

<210> 8 
<211> 900 
<212> DNA 
<213> Monkey 
<400> 8 



atggacctgc- ccccgcagct 


ctcctttgcc 


ctctatgtgg 


cggcctttgc 


gctgggcttc 


60 


ccgctcaacg tcctggccat 


ccgaggggcg 


agggcccacg 


cccggcgccg 


tctcaccccc 


120 


agcctggtct acgccctgaa 


cctgggctgc 


tccgacctgt 


tgctgacagt 


ctccctgccc 


180 


ctgaaggcgg tggaggcgct 


ggcctccggg 


gcctggcctc 


tgccggcctc 


actgtgccct 


240 


gtcttcgggg tggcccactt 


tgctccactc 


tatgccggcg 


ggggcttcct 


ggccgccctg 


300 


agtgcaggcc gctacctggg 


agcggccttc 


cccttgggct 


accaagcctt 


ccggaggccg 


360 


tgctattcct ggggggtgtg 


tgcggccatc 


tgggccctcg 


tcctgtgtca 


cctgggtctg 


420 


gtctttgtgt tggaggctcc 


gggaggctgg 


ctggaccaca 


gcaacacctc 


actgggcatc 


480 


aacacaccgg tcaacggctc 


tcccgtctgc 


ctggaggcct 


gggacccggc 


ctctgccggc 


540 


ccggcccgct tcagcctctc 


tctcctgctt 


tttttcctgc 


ccttggccat 


cacagccttc 


600 


tgctacgtgg gctgcctccg 


ggcactggcc 


cactccggcc 


tgacccacag 


gcggaagctg 


660 


agggccgcct gggtagccgg 


cggggccctc 


ctcacgctgc 


tgctctgcgt 


aggaccctac 


720 
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aacgcctcca atgtggccag ctttctgaac cccaatctgg gaggctcctg gcggaagctg 780 
gggctcatca cgggtgcctg gagtgtggtg ctcaacccgc tggtgaccgg ttacttggga 840 
aggggtcctg gcctgaagac agtgtgtgcg gcaagaacgc aagggagcac gtcccagaag 900 
<210> 9 
<211> 300 
<212> PRT 
<213> Hams tar 
<400> 9 

Met Ala Leu Ser Pro Gin Leu Phe Phe Ala Leu Tyr Val Ser Ala Phe 

5 10 15 

Ala Leu Gly Phe Pro Leu Asn Leu Leu Ala He Arg Gly Ala Val Ala 

20 25 30 

Arg Ala Arg Leu Arg Leu Thr Pro Asn Leu Val Tyr Thr Leu His Leu 

35 40 45 

Ala Cys Ser Asp Leu Leu Leu Ala He Thr Leu Pro Val Lys Ala Val 

50 55 60 

Glu Ala Leu Ala Ser Gly Ala Trp Pro Leu Pro Leu Pro Leu Cys Pro 
65 70 75 80 

Val Phe Val Leu Val His Phe Ala Pro Leu Tyr Ala Gly Gly Gly Phe 

85 90 95 

Leu Ala Ala Leu Ser Ala Gly Arg Tyr Leu Gly Ala Ala Phe Pro Phe 

100 105 110 

Gly Tyr Gin Ala Val Arg Arg Pro Arg Tyr Ser Trp Gly Val Cys Val 

115 120 125 

Ala lie Trp Ala Leu Val Leu Cys His Met Gly Leu Val Leu Gly Leu 

130 135 140 

Glu Ala Pro Gly Gly Trp Leu Asn Thr Thr Ser Ser Ser Leu Gly lie 
145 150 155 160 

Asn Thr Pro Val Asn Gly Ser Pro Val Cys Leu Glu Ala Trp Asp Pro . 
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165 170 175 

Asn Ser Ala Arg Pro Ala Arg Leu Ser Phe Ser lie Leu Leu Phe Phe 

180 185 190 

Val Pro Leu Val He Thr Ala Phe Cys Tyr Val Gly Cys Leu Arg Ala 

195 200 205 

Leu Ala His Ser Gly Leu Ser His Lys Arg Lys Leu Arg Ala Ala Trp 

210 215 220 

Ala Ala Gly Gly Ala Phe Leu Thr Leu Leu Leu Cys Leu Gly Pro Tyr 
225 230 235 240 

Asn Ala Ser Asn Val Ala Ser Phe Val Asn Pro Asp Leu Gly Gly Ser 

245 250 255 

Trp Arg Lys Leu Gly Leu He Thr Gly Ser Trp Ser Val Val Leu Asn 

260 265 270 

Pro Leu Val Thr Gly Tyr Leu Gly Ala Ser Pro Gly Arg Gly Thr Val 

275 280 285 

Cys Thr Thr Arg Thr Gin Gly Gly Thr He Gin Lys 
290 295 300 

<210> 10 
<211> 900 
<212> DNA 
<213> Haistar 
<400> 10 

atggccctgt ctccccaact cttcttcgcc ctctatgtgt ctgccttcgc gctgggcttc 60 
ccgctgaacc tgttggccat ccgaggcgcc gtggcccgtg caaggctgcg gctcaccccc 120 
aacctggtct atacactcca cctggcctgc tctgacctgc tcctggccat cacgctaccc 180 
gtgaaggccg tggaggccct ggcttctggg gcctggcccc tgccgctccc cttgtgccct 240 
gtctttgtct tggtgcactt cgccccactc tatgcgggcg gaggcttcct ggcggctctc 300 
agtgctggcc gctacctggg ggctgccttc cccttcgggt accaagccgt tcggcggccc 360 
cgctactcct ggggcgtgtg tgtggctata tgggcccttg tcctctgcca catggggctg 420 
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gtcctcggct tggaggctcc cggaggctgg ctgaacacca ccagcagctc cctgggaatc 480 
aacacaccgg tgaatggttc cccggtgtgc ctggaagcct gggatcccaa ctctgcccgg 540 
cctgcccgcc tcagtttctc catcctgctc ttcttcgtgc ccctggtcat caccgccttc 600 
tgctacgtgg gctgcctgcg ggctctggcc cactcgggcc tgagccacaa acggaagctc 660 
agggcagcct gggcggccgg aggggccttt ctcacactcc tgctctgctt ggggccctac 720 
aatgcctcca atgtggcgag tttcgtaaac ccggacctgg gaggctcctg gaggaagctg 780 
gggctcatca cagggtcctg gagtgtggta ctcaacccgc tggtcaccgg ttacttggga 840 
gcaagtcctg gccgagggac agtatgtacg acaaggactc aaggaggaac aattcagaag 900 
<210> 11 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 11 

cgtcgacccg gcggccccat ggacctgccc ccg 33 
<210> 12 

<211> 33 v 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 12 

catcgattag cagtggcgtt acttctggga ctt 33 
<210> 13 N 
<211> 41 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 
<400> 13 

\ 
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gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding mGRP40 

<400> 14 . 

actagtctac ttctgaattg ttcctctttg agtcctcg 38 

<2i0> 15 

<211> 41 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 15 

gtcgaccacc atggacctgc ccccacagct ctccttcgct c 41 
<210> 16 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding rGRP40 
<400> 16 

actagtctac ttctgaattg tccctcttgg agtcctgg 38 
<210> 17 
<2ll> 24 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 17 

tttctctgtg ggcctcgttt cctc 24 
<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 18 

cgtgctctgg ctcggtgctc etc 23 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 19 

ggcctcgttt cctccctgat 20 
<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Designed oligonucleotide primer to amplify DNA encoding monkeyGRP40 
<400> 20 

gccctcctgc cccatgctcc ttcc 24 
<210> 21 
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<211> 33 

<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 21 

gtcgacgacg agaggcaccc actcggcccc atg 
<210> 22 
<211> 33 
<212> DNA 

<213> Artificial Sequence 

<220> 

<400> 22 

gctagcctac ttctgaattg ttcctccttg agt 
<210> 23 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 23 

cgccaguugu gacauucuun n 21 
<210> 24 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothymidine 
<400> 24 

nngcggucaa cacuguaaga a 21 
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<210> 25 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribo thymidine 
<400> 25 

cuuguuagcc auccgaggcn n 21 
<210> 26 
<211> 21 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> n stands for deoxy ribothyiidine 
<400> 26 

nngaacaatc ggtaggctcc g 21 
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